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hich opened in Washington in July. Dom- 
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stest winged aircraft ever to fly. Under 
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‘others made the first powered flight at 
itty Hawk, North Carolina. Top left is the 
irit of St. Louis in which Charles Lindbergh 
ade the first solo crossing of the Atlantic. 
Nn the floor is a space capsule used in 
ASA‘s manned space program. 
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Some 40 years ago Abraham Flexner, a noted scholar and founder of t 
Institute of Advanced Studies at Princeton, wrote a celebrated essay en 
titled ‘‘On the Usefulness of Useless Research.”” In that essay Flexner 
argued that scientific and technological progress develops as an autono- 
mous process according to a logic of its own, largely uninfluenced by e 
ternal events or considerations. He further contended that great advan 
in science and its application are commonly the result of accidental 
events, through the operation of the principle of serendipity, i.e., the 
felicitous discovery of things that were unintended and not looked for. 
From these assumptions Flexner argued that it is unnecessary—indee 
counterproductive—to plan and direct research efforts. Rather, Flexner 
contended, we should allow research to follow a course of its own, rely- 
ing on serendipity to bring about beneficial results. To this day, Flexne 
philosophy exerts a dominating influence in the administration of pure 
research. 


In juxtaposition to this laissez-faire approach is the concept of 
mission-oriented research. This latter concept is grounded in the belief 
that research cannot be divorced from the larger purposes of human en- 
deavor and, therefore, must be directed toward specific social objectives} 
Mission-oriented research is the approach embraced by industrial firms 
and by agencies in the public sector, including the U.S. Department of 
Transportation. 

In formulating a directed research program one must carefully dis- 
tinguish between means and ends. The difference between those two 
can sometimes be blurred. For example, suppose a decision is made to 
design a transit system with vehicles that will operate in automated mod! 
at radically shortened headways or that will employ a novel means of 
suspension. Are these valid research objectives? The answer is, It al! de- 
pends. If, say, a three-second headway or magnetic levitation can be 
shown in some way to satisfy a genuine transportation need or result in 
some tangible benefit to the community, then the technical innovation 
does fulfill a legitimate research objective. Unfortunately, all too often, 
the development of a new system or technology is undertaken as an end 
in itself—as an engineering challenge or a test of scientific ingenuity— | 
rather than in response to an externally identified requirement. What is. 
likely to emerge from such a process is a solution in search of a problem: 
an overly sophisticated system or piece of hardware for which no inher- 
ent need can be shown, but whose very existence creates a pressure for 
inventing an application for it. 

It may be acliché by now, but the thought is worth repeating: Tech- 
nology in itself has no social value except insofar as it serves, or facili- 
tates achieving, larger societal purposes. Yet research on new transporta 


tion systems often begins not with the consideration of user and com- 
munity needs, but with a desire to advance the state of the art: not 
with a question, What can technology do for us? but with a query, 
What can we do for technology. 

This, | am happy to say, has not been the case in the federal research 
program, Indeed, identification of needs has become the cornerstone of 
the research planning process of the Urban Mass Transportation Admin- 
istration, It is a lengthy and diffuse process, but we believe it is vitally 
necessary if our program is to succeed. If too few people feel a part of 
developing the research program and sharing in its benefits, they will 
have little interest in its advocacy or in bearing the cost of it; this, in 
turn, will be reflected in a lack of congressional support. 

The evolution of the New Systems research program is a good case in 
point. For many years the advocates of personal rapid transit (PRT) 
have been urging Congress and the federal government to pursue more 
aggressively the development and deployment of PRT systems. But they 
did not succeed in making a convincing case for this technology. Per- 
sonal rapid transit was perceived less as a meaningful solution to urban 
transportation needs than as a test-bed for ultrasophisticated engineering 
concepts. The PRT advocates failed to enlist the support of a broad con- 
stituency of transit operators, local officials, public interest groups, and 
informed citizens, which is so essential to the success of a new techno- 
logical initiative. As a result the PRT development faltered. 

By contrast UMTA's recently announced downtown people-mover 
program has become an instant success, as evidenced by the 36 cities 
that have expressed interest in participating in it. The difference, | be- 
lieve, lies in the solid rationale underlying the people-mover concept. 

The downtown people-mover program is grounded in the national ob- 
jective to preserve, restore, and revitalize central cities as places to live 
and as centers of business, commerce, entertainment, and culture. To 
achieve this objective, we need to enhance their livability, accessibility, 
and environmental conditions by alleviating traffic congestion, reducing 
the conflict between pedestrians and automobiles, and improving inter- 
nal circulation. Our efforts are centered on the design of comprehen- 
sive approaches that would combine restrictions on automobile use, 
pedestrian malls, transitways, moving walkways and skyways, shoppers’ 
minibuses, landscaping, and pedestrian amenities. 

Automated people movers, we believe, also have a role to play in 
these efforts. Their small, unobtrusive, quiet, and nonpolluting vehicles 
could conceivably penetrate into buildings to provide direct origin-to- 
destination elevator-like service. They could link office buildings, de- 
partment stores, hotels, convention facilities, and parking garages on the 
fringe of the central area into one integrated complex within which 
movement would be effortless and pleasant. 

The demonstration program is expected to lead to the deployment of 
as many as three such people-mover systems. The objective of these 
demonstrations will be to test the public response to and the operational 
reliability, economics, and impact on the downtown environment of 
automated guideway systems of uncomplicated design and proven tech- 
nology. If the program is successful, such systems could substantially 
aid the central city revitalization. 

They would also demonstrate that an advanced technology program 
conceived to fill a real need will generate public enthusiasm and federal 


support. 


Responding to 
Tort Litigation 


A Michigan Case History 


Donald E. Orme 


Before 1965, lawsuits against the state of Michigan could 
only be initiated with prior approval of the state, which 
effectively discouraged such action. Asa result, tort liti- 
gation was of little concern. 

Michigan’s Act 170 (Public Acts of 1964) drastically 
modified procedures followed in litigation against the 
state and defined (though rather ambiguously) the state’s 
responsibility to construct, maintain, and operate safe 
roadways. According to the Act, ‘‘Each governmental 
agency having jurisdiction over any highway shall main- 
tain the highway in reasonable repair so that it is reason- 
ably safe and convenient for public travel .... Any per- 
son sustaining bodily injury or damage to his property by 
reason of failure of any governmental agency to keep any 
highway under its jurisdiction in reasonable repair and in 
condition reasonably safe and fit for travel, may recover 
the damages suffered by him from such governmental 
agencies.’’ The statute of limitations permits suits to be 
initiated up to 2 years after damages have occurred. 

The impact of this law has been tremendous. At the 
present time, we have 184 damage suits pending. They 
claim more than $151 million and allege damages ranging 
from a few dollars to more than $10 million. The con- 
sequence of losing all these cases would be catastrophic. 
Fortunately, however, most judgments and settlements 
are usually a small fraction of alleged damages. For ex- 
ample, during 1973, the Department of State Highways 
and Transportation paid approximately $2 million in 
settlements and judgments. |t is common to claim large 
sums In hope of ultimately obtaining a more reasonable 
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settlement. We believe through our experience that the 
practice of plaintiff attorneys of accepting cases on con- 
tingency for a percentage of the final settlement has con 
tributed to both the number of pending cases and the 
size of alleged damages. 

Three significant judgments issued between 1965 and’ 
1975 gained some national attention and served to focus 
our attention on the seriousness of governmental liabilit 

In 1973, the plaintiffs in Williams versus the state high 
way department were awarded $1.1 million as a result of 
a collision at a signalized intersection in which a young 
woman was seriously and permanently injured. The : 
plaintiffs alleged the traffic signals were green in all direc 
tions. Our engineers thoroughly investigated this claim | 
and concluded that for the signal to be green in all direc- 
tions would have required correction by maintenance 
forces and our records revealed no such maintenance ac- 
tivity. However, the testimony of several defense expert: 
appeared to be disregarded in favor of a few undocu- 
mented, nonspecific claims that ‘‘all greens’’ had occurre 
previously. In our opinion, the verdict was significantly 
affected by the presence in the courtroom of the injured 
plaintiff and the resultant reaction to her serious injuries 
and substantial medical bills. 

Woods Estate versus the state highway department in- 
volved a motorist traveling through a construction zone 
on the state trunk-line system. He lost control of his ve- 
hicle, struck some temporary guardrail, and was killed. 
The construction zone was well signed, including over- 


' 

ead lighting and flashing beacons, and incorporated a 
educed speed limit. In our opinion, the driver's failure 
2 heed some 17 advance warning signs plus his high 
lood alcohol level were primary factors in the accident. 
lowever, the court concluded that some pavement 
jarkers were faulty and awarded $380,000 even though 
ontributing negligence on the driver's part was acknowl- 
dged. 

The third case did not occur on the state highway sys- 
2m but involved an accident in the small resort com- 
qunity of Wolverine Lake. A pickup truck ran through 
T-intersection and down an embankment. The passen- 
er was paralyzed. The details of the trial were predict- 
ble: The community’s traffic control signs were obso- 
ste, in disrepair, and not in conformance with the Manual 
n Uniform Traffic Control Devices. The court awarded 
Xe plaintiff $500,000. An unusual and unfortunate as- 
ect of the settlement was that the village had only 
100,000 in liability insurance. As a result, the judgment 
ictated that an additional $20,000 a year be paid for 20 
ears, causing fears that it would be necessary to increase 
roperty taxes to cover the annual payments. 

Although these awards are unusual, they do reflect 
merging judicial attitudes toward roadway responsibility. 


le must accept litigation as a fact of life and look critically 


t every roadway for its potential liability. Judicial deci- 
ons are establishing new precedents and are liberalizing 
‘eas of responsibility and liability. We can no longer 
sist Our participation; it is mandatory. We can only seek 
) protect resources by developing effective and judicially 
yund responses to the problem (and thus protect our- 
Ives from unjustified litigation) and by improving the 
ifety on highways. 

Development of a positive program in response to tort 
tigation requires, first, a clear definition of what the con- 
derations of liability are. We are able to identify 5 fac- 
yrs that we believe represent those necessary to establish 
ability: existence of a hazard that is the proximate 
suse of the accident; knowledge by the responsible 


Examples of traffic control de- 
vices that do not conform to 
the Manual on Uniform Traffic 
Contro/ Devices are (a) stop sign 
used in conjunction with traffic 
signal, (b) single signal face for 
approaching traffic, (c) inade- 
quate vertical clearance of sig- 
nal head, (d) no railroad cross 
buck for approaching traffic, 
and (e) poorly maintained pave- 
ment markings and no advance 
markings for the railroad cross- 
ing. 


agency of the hazard; failure to correct the hazard; fail- 
ure to warn the motorist of the hazard; and availability of 
a method, sufficient time, and adequate funds to correct 
the hazard. 

Although the requisites of liability are clear, much in- 
terpretation remains to be given by the courts. What con- 
stitutes hazard and knowledge of hazard are not yet clear 
and require interpretation of the term ‘‘reasonably safe 
for travel."’ Ultimately this question is faced in every 
case. 

Warning the motorist of the hazard may suffice for the 
short term in certain instances such as slippery-when-wet 
pavements, bumps, and washed-out shoulders. However, 
the courts do not appear willing to accept warnings as 
acceptable in the long term. Furthermore, warning may 
not suffice, even for short periods, for certain hazards, 
such as potholes and inoperative traffic signals, that 
should be immediately rectified. 

In our opinion, effective response to tort legislation is 
very much related to the last condition of liability: avail- 
ability of time, method, and money to correct the hazard. 

The courts do not seem disposed to superimpose their 
judgment as to the proper engineering solution to an 
alleged hazard. If it can be shown that a system exists 


Obsolete traffic sign- 
ing in the resort com- 
munity of Wolverine 
Lake resulted in a half- 
million dollar law suit. 


that adequately identifies hazards, that programs have 
been implemented that address these hazards on some 
rational priority system and that successful results have 
been documented, the courts are inclined to rule more 
conservatively. 

What then is an effective response to this problem? In 
Michigan, we are using a system that we are actively seek- 
ing to improve. 

The foundation of any legally defensible safety pro- 
gram is an effective accident surveillance system. Most 
states, including Michigan, have some type of locating 
system to identify concentrations of accidents. Although 
such a system is certainly useful, we believe that a much 
greater degree of sophistication is necessary to ensure 
that all problems are identified. Most operational sur- 
veillance systems use a minimum number or rate (or a 
combination) to isolate high-accident locations. Such a 
method fails to account for the varying characteristics of 
the different road types as well as year-to-year accident 
fluctuations, which have been significant since imposition 
of reduced speed limits and awareness of energy conser- 
vation. 

We believe a system must be developed that categorizes 
road types with similar accident characteristics and, on 
an annual basis, calculates average experience and statis- 
tical deviation bands. In our opinion, the true definition 
of a high-accident location is one that experiences a sig- 
nificantly greater number of collisions than the average 
for that roadway type. 

Perhaps even more important, an effective surveillance 
system must address concentrations of accident types. 
For example, a location experiencing 10 right-angle colli- 
sions could well merit more attention than one with 20 
random occurrences. Our present reporting system in- 
cludes this information. We believe a statistical analysis 
of accident categories on each roadway must be accom- 
plished annually, and locations must be identified that 
experience disproportionate concentrations of accidents. 
We believe such a system will yield the most cost-effective 
safety projects and operational treatments. 

’ The question, Why does somebody have to be killed 
before something is done? is commonly asked and reflects 
a lack of understanding of the methods used to develop 
safety-oriented projects and the emphasis placed on solv- 
ing existing documented accident problems. Techniques 
to predict accidents are being developed, particularly 
relative to roadside features on freeway systems. 

Identification of high-accident locations is, of course, 
only the first step in an effective response to safety prob- 
lems. A clearly defined method of review, analysis, and 
action is necessary to ensure that all identified locations 
are subjected to critical engineering appraisal. The courts 
appear to accept that a cost-effective solution is not pos- 
sible for all locations, but we must be able to show that 
every location identified has been subjected to some de- 
gree of review. 

We believe the following 11-step review-analysis pro- 
cedure in Michigan has been successful in satisfying these 
criteria. 
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Figure 1. Control devices at the Wolverine Lake accident site be 
fore and after modernization was carried out subsequent to the ¥ 
accident. 


1, Review high-accident lists, screen out those loca- ¥ 
tions where recent projects have been completed, project 
are proposed, or traffic patterns have changed; 

2. Assemble collision diagrams and other supporting! 
data for remainder of locations; 

3. Review collision diagrams in the office, identify 
accident patterns, and collect any additional data, such 
as signal timing and skid tests, before field review; : 

4. Review in the field with a multidisciplinary team 
composed of operations, geometrics, safety, and district 
engineers; 

5. Define the problem and possible alternate treat- 
ments; 

6. Develop alternate schemes and cost estimates; 

7. Evaluate cost effectiveness of alternate schemes; 

8. Select the most cost-effective treatment for each 
location; 

9. Program most cost-effective treatments based on 
some priority system; 

10. Document action for all high-accident locations 
identified, including those where treatment was deemed 
not cost effective; and 

11. Follow up to ensure implementation. | 


Step 9 is most important. The courts will not overs” 
look, and we should not, our method of project selection. 
It must be based on some rational priority system, de- 
signed to justify that all available funds were expended 
in the best interests of safety. A system of this design 
will also justify not reacting to every accident problem. 

The era of governmental immunity has passed. We 
cannot eliminate litigation or responsibility for negli- 
gence. We can only strive to protect the public’s invest- 
ment against adverse judgments that result from our fail- 


ure to respond quickly and effectively to unsafe highway 
conditions. 


SFT LRAIL TRANSIT: 


H. Seamon 


Ost Overruns, construction delays, and operating and 
laintenance problems with conventional rapid transit 
SRT) systems are stimulating transit planners to examine 
lternative approaches to rapid transit systems. European 
iccesses with light rail transit (LRT) have reawakened 
).S. interest in LRT with the hope of reducing the mas- 
ve construction costs and the delays that have character- 
ed the Washington, D.C., Metro and of avoiding the 
laintenance and operations problems that have plagued 


re San Francisco Bay Area Rapid Transit (BART) system. 


he stated policy of the U.S. Department of Transporta- 
on is to “‘regard the present types of fixed rail systems 

3 appropriate only in a few highly populated metropoli- 
In areas’’ and to ‘’support efforts to develop a type of 

4il system which is much less costly to build, operate, and 
vaintain.”’ 


lature of LRT 


his renewed interest in LRT has raised the question of 
here the line should be drawn between LRT and CRT. 
he fact is that in practice the distinction between LRT 
1d CRT is not hard and fast, but rather somewhat vague 
1d arbitrary. It isa case of shades of grey rather than 
lack and white. 

A review of North American rail transit systems, both 
yerating and under construction, reveals an almost con- 
nual spectrum of construction and operating practices 
om streetcars, through LRT, into CRT, and ultimately 
Y commuter service on main-line freight railroads. No 


es el 
‘e author is a rail transport specialist on the staff of the Trans- 
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S NATURE AND ROLE. 


clear line of distinction can be drawn between LRT and 
CRT either on the basis of system construction and op- 
eration or on the basis of passenger volume, although it is 
generally recognized that LRT costs less to construct and 
carries lower passenger volumes than CRT. Principal char- 
acteristics of selected systems are given in Table 1. The 
acronyms used in Table 1 are for the following agencies: 


MBTA_ Massachusetts Bay Transportation Authority 
Cis 
CUA 


Cleveland Transit System 


Chicago Transit Authority (Table 1 excludes 
the Skokie Swift) 


PATCO Port Authority Transit Corporation 
PATH Port Authority Trans-Hudson 
NYCTA New York City Transit Authority 
BART Bay Area Rapid Transit 


SEPTA Southeastern Pennsylvania Transportation 
Authority 


ICG Ilinois Central Gulf Railroad 


The key feature of LRT is its flexibility to operate in 
full subway, on conventional elevated structure, on private 
right-of-way, on a median strip, at the side of the road, 
and where necessary on city streets or pedestrian malls and 
over roadway grade crossings; to handle passengers at fa- 
cilities that range in size from full subway high-level plat- 
form stations down to safety lines painted on city streets; 
and to be adapted to local conditions and thus less costly 
to construct than CRT. The flexibility of LRT is derived 
essentially from two characteristics: the overhead power 
collection (as opposed to third rail) and the ability to han- 
dle passengers at either high or low platform stations. The 


Table 1 Principal characteristics of selected systems. 
Private Multiple-Unit | Power Station 
System Subway Elevated Median Right-of-Way Mall Street Trains Collection Platfor 
Yes Overhead wire 
x x 4 
8 Toronto, pucctcsls : ne Pe SS acc 
g Philadelphia, streetcars . a cs TR So 
5 Auer x x No Overhead wire 
Reeeedioaae x No Overhead wire 
Newark x 
vf Overhead wire 
Philadelphia, Red Arrow—Media x oe The 
Philadelphia, Red Arrow—Norris x : a REI hi 
as Philadelphia, subway and surface lines ‘ On mesa 
J San Francisco, Muni Metro ms a me Se 
Boston, MBTA—Green Line x x ¥ mb 
Cleveland, Shaker Heights lines x es 
Cleveland, CTS x Yes Overhead wire 
th 
Boston, MBTA—Blue Line x x Yes oe : 
Chicago, CTA x x x x a se ie 
t+ Philadelphia, PATCO x x i ibe 
iS New York City-New Jersey, PATH x x ie de : 
Philadelphia, subways x es i . 
Washington, D.C., METRO x x x Yes ie bk 
New York City, NYCTA x x Yes ird rai 
. San Francisco, BART x x x Yes Third rail 
e Chicago, |CG x x Yes Overhead wire 
® New York City, commuter rail to 
Fe Connecticut and New Jersey x x Yes Overhead wie 
E Philadelphia, commuter rail x Yes Overhead wire 
O New York City, Long Island Rail x x Yes Third rail 


flexibility of LRT is enhanced, particularly for mall and 
street operation, by the fact that LRT cars are generally 
smaller and lighter than CRT cars. 

This flexibility is further enhanced by the simplicity 
and proven design of light rail vehicles (LRVs), from the 
old American PCC car (commonly known as the stream- 
lined streetcar) to the new European articulated cars, and 
is further enhanced by the control options for LRVs, 
which can range from simple manual operation to com- 
puterized fully automatic train control. Operation of 
multiple-unit trains is possible with LRT when passenger 
volume exceeds the capacity of a single car. 

Several features of the systems given in Table 1 are 
worthy of note: 


1. In Cleveland, the Shaker Heights rapid transit (an 
LRT system) operates to and from the downtown termi- 
nal on the same tracks as the Cleveland rapid transit (a 
CRT system) and also uses the same overhead power col- 
lection system. Stations serving both systems have high 
platforms for the CRT and low platforms for the LRT; 
and left-handed running places the doors of the single- 
ended LRVs on the inside for the center platforms. 

2. In Boston, the MBTA Blue Line (a CRT system) 
uses third-rail power collection in the downtown subway 
and overhead power collection on the private right-of-way 
beyond. High platforms are used throughout the Blue 
Line. 


3. The San Francisco Muni Metro, now under constru 
tion, will have LRVs equipped with adjustable steps to 
permit high platform loading and unloading in the down-| 
town subway and street-level loading and unloading on 
city streets in the residential area. Automatic train con- 
trol is to be used in the subway, and full manual operatio 
is to be used on the city streets. Overhead power collec- 
tion will be used throughout. 


As general practice, systems with extensive subway op! 
eration have used third-rail power collection because it re} 
duces overhead clearance requirements and thus reduces | 
construction costs; systems with extensive surface oper- | 
ation that is accessible to the general public have used 
overhead power collection because it reduces the electricé 
hazard. There are, of course, exceptions to general prac- 
tice: SEPTA’s Red Arrow Line to Norristown in suburba 
Philadelphia and CTA both use third-rail power collectior 
yet the Norristown line runs through a suburban residen- 
tial area on an unfenced right-of-way and the CTA has at 
least one crossing of a city street at grade. 

Interestingly, the overhead power collection and the 
high-low station capability that give LRT its flexibility ar 
commonly used in commuter railroad service, which is 
considered to be rather less flexible than LRT. Perhaps 
the size and weight of the equipment as well as railroad 


operating practices reduce the flexibility of commuter 
railroad service. 


le of LRT 


What, then, is to be the role of LRT in the United 
ates in the future? This isa significant question facing 
ansit authorities, government agencies, and equipment 


ppliers. It has been suggested that LRT is appropriate 
r 


1. Medium-sized cities, 

2. Medium density corridors in large cities, and 

3. Large spread-out metropolitan areas that have no 
minant high-density core. 


uropean practice is to use LRT in all of the above situ- 
ions and also to use LRT as an intermediate stage in the 
velopment of CRT systems. European LRT systems 
hieve a high-capacity, high-productivity status by oper- 
ting three- and four-unit articulated LRV’s, sometimes in 
-ains, with a single operator. 

Although LRT works well when used as a feeder to a 
‘RT line, such as at Sixty-ninth Street in Philadelphia, 
here three LRT routes connect with the CRT system, it 
s most effective from a service viewpoint when the LRV’s 
an go all the way to the central business district or to 
ome other strategic location, as is done on the Phila- 
lelphia subway and surface lines via subway, in Cleveland 
ja private right-of-way, and in Pittsburgh via city streets. 
Avoiding the necessity for a transfer adds to the conve- 
ience of the transit patron. 

Many factors will influence, or even control, the future 
levelopment of transit systems in the United States. The 
eed to hold down construction costs and the desire to get 
ystems into service with minimum delay will work against 
ixed-guideway systems in general and against CRT in par- 
icular; the need to hold down operating costs, the need 
o reduce air pollution, the need to conserve petroleum, 
ind the desire to revitalize major cities will work in favor 
f fixed-guideway systems. 

For the next decade, cost factors may be the control- 
ing factors, and this would mean that LRT would be fa- 
ored over CRT for higher capacity systems while buses 
vould be favored over LRT for lower capacity systems. 
Thus, LRT development would be pushed toward the 
igher end of its band in the total rail transit spectrum. 


Ponclusions 


1. LRT is not so much a radically different form of 
ai! transit as it is a band in the total rail transit spectrum 
hat ranges from the simple streetcar line to the high ca- 
acity CRT and the heavy main-line commuter rail service. 

2. The key feature of LRT is flexibility that permits 
RT to be operated almost anywhere that tracks and 
verhead wire can be constructed. 

3. The flexibility of LRT is derived essentially from 
wo characteristics: the overhead power collection and 
he ability to handle passengers at either high or low plat- 
orm stations. It is enhanced by the small size and light 
yeight of the LRV’s, by their simplicity and proven de- 


sign, and by the wide range of operational control that is 
available. 

4. LRT offers significant construction cost savings and 
operating flexibility due to its ability to run on “open” 
surface lines as well as in subways and due to its simplicity 
and possible full manual operation. 

5. With cost factors expected to be controlling, LRT 
development will be in the higher capacity end of the LRT 
band of the rail transit spectrum, essentially becoming a 
lower cost alternate for CRT. 

6. Any metropolitan area planning a new transit system 
or an unconstrained addition to an old system should con- 
sider LRT as an alternative. Further, any metropolitan 
area contemplating transit system construction where LRT 
may bea valid option should (a) preserve immediately any 
old railroad or streetcar rights-of-way that may be avail- 
able and (b) give due consideration in any CBD subway 
planning to overhead power collection to permit future 
LRT operation in the suburban area with direct LRV ser- 
vice to the CBD via the subway. 
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Reduces Cost of 
Highway Lighting 


Ronald E. Stemmler and 
Steven J. Kapka 


In his book, World Horizons, Cole D. Robinson relates 
this incident: When Benjamin Franklin wished to inter- 
est the people of Philadelphia in street lighting, he did no 
try to persuade them by just talking about it. He hung a 
beautiful lantern on a long bracket in front of his home. 
He kept the glass brightly polished, and he carefully lit 
the wick every evening at the approach of dusk. People 
walking about on the dark street saw Franklin’s light a 
long way off and ‘‘came under the influence of its 
friendly glow.” It seemed to be saying to everyone, 
“Come along my friend! Here is a safe place to walk. 
See that cobblestone sticking up? Don’t stumble over it! 
Good-bye! | shall be here to help you again tomorrow 
night, if you should come this way.’’ It was not long be- 
fore Franklin’s neighbors also began placing lights on 
brackets outside their homes. Soon the entire city real- 
ized the value of street lighting, and many followed his 
example with enthusiasm. 

Since the early days of street lighting, there have been 
many changes in design and practice. Present practice is 
to mount lamps, usually with a mercury vapor illumine 
tion source, on towers often 12 to 18 m (40 to 60 ft) in 
height. Recently, sodium vapor lamps have been used, 
and tower heights are sometimes 30 m (100 ft). Regard- 
less of the forms of the lighting source, the cost of elec- 
tricity to operate them has always been a concern. In the 
past years, this concern has increased because of energy 
shortages. The investigation and analysis discussed in this 


Mr. Stemmler served as the administrator of the project described 
here and Mr. Kapka as the investigator. Both are with Ronald E. 
Stemmler and Associates. 


Ronald E. Stemmler 


steven J. Kapka 


rticle represent a tangible effort by the Ohio Department 


f Transportation to bring these high costs under control. 
his has come about primarily through use of a standard- 
ed contract and operating procedures contained in a 
janual called Strategy for Uniform Negotiation and Uti- 
zation of Power (SUNUP), prepared by the consulting 
rm of Ronald E. Stemmler and Associates (RESA). An 
dditional benefit of this research is an estimated savings 
1 energy costs of $250,000 per year. 

The RESA research team uncovered several factors 
rat were instrumental in improving the clarity of con- 
‘acts as well as reducing the ultimate costs of the agree- 
rents. The department’s effectiveness in operating its 
ighway lighting system was rated by the use of a check- 
st (Figure 1), which is based on those factors that were 
und to be most critical in highway lighting operations. 


The Interstate highway illumination operation in Ohio 
costs $1 million annually for electric energy purchased 
from several power companies in the state. Costs for op- 
erating the Interstate lighting system would have doubled 
in fiscal year 1975 had the power agreements being nego- 
tiated at that time been consummated. With limited Op- 
erating funds available to the Ohio Department of Trans- 
portation, those increases in operating costs needed to be 
forestalled. The department, therefore, sought alternative 
operating policies based on appropriate data and informa- 
tion for effective managerial decisions. 

At the time the study began, rate negotiations were 


Figure 1 ~=Transportation agency strategy checklist. 


Circle the score that closely represents your agency (state, city, 
etc.). 
Unsure 
Yes Possibly No 


1. Do you have an electric utilities 
specialist presently on your agency 


headquarters staff? 5 3 6) 
2. Do you presently have power utility 
contracts with 2 or less utilities? 5 2 0 


3. Do you have a single, uniform, 

agency-initiated contract that is used 

for all utility agreements? 5 2 O 
4. Are your utility contracts formally 

negotiated at agency-owned 

facilities 3 2 O 
5. Are all of your rates based on 

metered usage rather than flat 

usage? 4 2 0 
6. Is your energy usage from multiple 

meters accumulated and billed at a 


volume/discount level? 7 4 O 
7. Are you eligible for a separate tariff 
based on your volume usage? 4 2 O 


8. Do your contracts separate the 
maintenance portion of the rates 


from the energy portion? 8 1 @) 
9. Do you currently have an operation 

preventive maintenance program? DD 1 0) 
10. Do you exclusively use agency work 

forces for maintenance activities? 2 1 6) 


11. Do you keep at least 75% of your 

highway lighting in operation at all 

times? 4 D O 
12. Do you keep at most 95% of your 

highway lighting in operation at all 

times? 6 3 O 


Add your circled scores for TOTAL 
SCORE 


PROGNOSIS OF YOUR AGENCY 


TOTAL SCORE STRATEGY 


45-50 points Excellent strategy, your program obviously 
needs no improvement. 
38-44 points Good strategy, your program could possibly 
be improved. 
25-37 points Average strategy, your program could defi- 
nitely be improved. 
0-24 points Weak strategy, your program definitely needs 


improvement. 
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High mast lighting reduces normal maintenance requirements 
since they are high above the road oil and dust pollutants. 


A single, agency-generated, standardized contract for negotiating 
power rates with electric utilities replaces a multiple of company- 
generated contracts that had little in common. 


possible, but sufficient data were not available to define 
existing rates, trends, and comparisons. Decreased levels 
of illumination were also considered. However, the cost@ 
were not available. Furthermore, the enforcement by t 
Federal Highway Administration of the standards of the 
American Association of State Highway and Transporta 
tion Officials and the American National Standards Insti¥ 
tute constrained many such alternatives. A final com- 
plexity was added to the problem by the fact that a 
number of power companies refused to offer minor mai 
tenance services that the department had to perform at 
additional cost. 

Facing increasing electrical rates, unsettled contracts, fF 
and departmental budget limitations, the Ohio Depart- # 
ment of Transportation asked RESA to review, examine 
and analyze the entire process of purchasing electrical e 
ergy and to recommend ways to ensure necessary levels ¢ 
illumination at costs ultimately beneficial to Ohio's tax- § 
payers. 


Summary of the Research 


The research was undertaken in three phases: analysis Ot 
energy rate structure and trends, analysis of alternative 
illumination levels, and development of strategies for ne- 
gotiation and operation. 


ANALYSIS OF ENERGY RATE STRUCTURES 
AND TRENDS 


| 
\ 
In phase 1, a detailed analysis was made of the six electrit 
utilities that sold energy to the state as a basis for predicth 
ing cost increases. The major cost sources and their tren@ 
were identified, and an extensive and detailed investigatié 
of the following component costs of power production 
was conducted. 


Percentage 
of 
Component Cost 
Fuel 41 
Operation 7 
Taxes WZ 
Purchased Power 11 
Depreciation 11 
Maintenance 8 


Fuel represents 41 percent of operating expenses. To un 
derstand the impact of this major cost component, es- 
pecially as experienced by the consumer, we investigated 
the fuel adjustment procedure that is used by utility co 
panies to account for fuel adjustment clauses that are sub 
ject to regulation by the state public utilities commission 

The following information illustrates how fuel costs a 
fuel adjustments are calculated for a specific company. 
All adjustment factors are based on the same formula, bu 
the numbers vary. 

1. Fuel base and fuel adjustment factor. Rates are 
based on a fuel cost of 39.9¢/million Btu. When fuel cos’ 
change, prices per kWh are changed by 0.00096 ¢/kWh fc 


ach change in fuel cost of a full 0.1¢/million Btu. This 
se] adjustment factor or translator was established in 
973, when the power plants used 9,695 Btu to produce 
ach kWh; it was calculated as follows for each change in 
ost of 0.1¢/million Btu: 


0.1¢/million Btu. 9,695 Btu b 
7,000,000 Btu x Saean Sa: = 0.0009695¢/kWh 


Fuel adjustment factor = 0.00096¢/kWh (rounded) 


2. Calculation of monthly fuel cost. The fuel con- 
imed during each month is priced at the weighted aver- 
je cost of the fuel inventory at the beginning of the 
1onth and fuel receipts during the month. For January 
975, this was 

1,740,011 tons of coal consumed at $21.41/ton = 
ronth and fuel receipts during the month. For January 
975, this was 


1,740,011 tons of coal 

consumed at $21.41/ton = $37,254,993 
1,528,157 gal of oil 

consumed at $0.3246/gal = 495 977 


Total = $37,750,970 


3. Calculation of heat produced. The fuel is tested be- 


dre burning to determine its heat content (Btu/Ib or 
‘tu/gal), and the monthly heat total is calculated. For 
anuary 1975, this was 


1,740,011 tons of coal 
x 10,821 Btu/Ib 


x 2,000 Ib/ton = 37,658 246,000,000 
1,528,157 gal of oil 
xX 137,022 Btu/gal = 209,391 ,000,000 


Total Btu = 37,867,637 ,000,000 


4. Calculation of average cost per million Btu. For 
anuary 1975, this was 


$37,750,970 + 37 867,637 ,000,000 Btu = 
99.6¢/million Btu 


5. Determination of monthly fuel adjustment amount. 
The monthly fuel adjustment amount was calculated for 
January 1975, as follows: 


Number of 0.1¢/million Btu increments above base 
cost = (99.6¢ - 39.9) x 10 = 597 increments 

597 x $0.0000096/kWh = $9.9957312/kWh fuel 
adjustment 


This analysis provided a forecast of future changes in 
cost components that was compared to the rates being of- 
fered by the power companies for the next biennium. 
This comparison identified the justifiable rate increases 
and clarified those cases in which the utility company ap- 
peared to be requesting unfair rates. It also provided a 
statistical means to forecast what the utility companies 
could be expected to ask in future rate negotiations. 


ANALYSIS OF ALTERNATIVE ILLUMINATION 

LEVELS 

Phase 2 involved determining feasible options for chang- 
ing the levels of lighting on highways (feasible was de- 
fined as being within legal requirements set forth by state 
or federal agencies). Various alternatives, such as turning 
off every other light and changing the wattage of lumi- 
naires, were evaluated according to ANSI standards. The 
results of this analysis indicated that, if the Ohio Depart- 
ment of Transportation met federal highway lighting stan- 
dards, no combination of turning off lights was acceptable. 
Lower wattage bulbs could be used, as long as the |umen 
output was not lowered significantly. 

One of the more attractive alternatives investigated was 
turning off all highway lighting during the summer months. 
Within the period from early May to early August, the 
normal burn period for highway lighting falls well outside 
the time of peak traffic volume. In addition, during this 


Mercury vapor lighting reduces opera- 
tion costs of energy significantly be- 
low those of incandescents, and high- 
pressure sodium lighting reduces 
construction costs below those of 
mercury vapor lighting because of 
wider spacing. 
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season, there are generally fewer days of inclement 
weather. Table 1 gives the total monthly hours of burn 
time for highway lights based on number of days, available 
hours of daylight, and average percentage of clear days. 
The average monthly time was based on twelve 30-day 
months. Therefore, values in Table 1 based on actual days 
per month are 5 hours too high. Each value has been ad- 
justed to correspond to the average. Burn time for an av- 
erage summer month = 1,567.0/5 = 313 - 5 = 308 hours. 
Burn time for an average winter month = 2,602/7 = 372 

- 5 = 367 hours. 

Other policies for reducing lighting were investigated, 
such as turning off all lights from midnight to 6:00 a.m., 
the period of lowest traffic volume. However, this would 
have required special timing equipment at each power de- 
livery point. In addition, this practice would have re- 
sulted in lights being turned off during the worst weather 
seasons, when lighting provides the greatest psychological 
and safety benefit to the motorist. Further considerations 
in reducing the levels of illumination included the tacit 
responsibility of the department to the stranded motorist 
in high crime areas and the use of attrition in allowing the 
number of functioning units to decrease. 

One alternative for improving illumination levels was 
to replace low efficiency luminaires (incandescents) with 
high efficiency units (mercury vapor or high pressure so- 
dium) and with high-mast lighting. Recommendations 
for making these replacements were made for specific in- 
stallations within the state. 


DEVELOPMENT OF STRATEGIES FOR 

NEGOTIATION AND OPERATION 

Phase 3 was concerned with providing a logical basis for 
managerial decisions with regard to contract negotiations 
and to operation of the Interstate highway lighting system. 
The analysis of cost components and levels of illumination 
provided input to this phase, which in effect involved 
carrying Out procedures in the SUNUP manual. The man- 
ual contains a standard contract with explanatory notes, 

a methodology for planning negotiating strategy, and in- 
structions for keeping the manual up to date. The stan- 


dard contract, a departure from past department policy 
consolidated and standardized necessary clauses so that 
instead of a completely different contract for each utili 
company, the same basic contract could be drawn up fc 
any one of them. 

The SUNUP manual, and particularly the standardize 
contract, had far-reaching effects on the negotiating pol 
of the Ohio Department of Transportation. These polic 
changes were ultimately realized in energy conservation 
and cost savings for Ohio's taxpayers. 


Conclusions 


The research results were put to use almost as soon as t 
were produced. By means of joint department and RES 
seminars, implementation was accomplished on a stepw 
basis throughout the entire research project. The stand 
ized contract and procedures contained in the SUNUP 
manual were applied immediately in negotiations betwe 
the department and those utility companies that had pe 
ing contracts. Decisions on maintenance by contract o 
state crews were clarified by the contract, which separa 
the costs of energy from the cost of maintenance. Polic 
statements concerning types of lighting as well as allowé 
levels of illumination were established on the basis of re 
search results. Full implementation of the recommend 
tions was estimated to have a potential savings of 

$250,000 per year, or approximately a 16 percent redu 
tion in cost. 
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Table 1 
Percentage Clear Day Cloudy Day 

Clear Day Cloudy Day of Burn Burn Total 
Month Days/Month Burn Time Burn Time Clear Days Hours/Month Hours/Month Hours/Month 
January Sil 12.90 14.10 Si 148.0 DIYS AS. 423.5 * 
February 28 11.97 13.17 42 141.0 214.0 355.0 E 
March 31 hls} 2228 44 150.5 PRS 363.0 
April 30 10.08 e238 52 157.0 162.5 319.5 
May 31 9.13 10.33 58 164.0 134.5 298.5 
June 30 8.18 9.38 62 152.0 107.9 259.0 
July 31 8.78 9.98 64 174.0 HAS 285.5 
August Sil 9.72 10.92 64 193.9 122.0 315.9 
September 30 10.65 11.85 63 201.5 SieS 333.0 
October 31 11.58 12 7KS 58 208.0 166.5 374.5 
November 30 12.52 ee72 28 143.5 2550) 398.5 
December 31 13.49 14.67 30 2535 318.5 444.0 


=“ngineering Index 
donors TRB’s 
aul E. Irick 


he Board of Trustees of Engineering Index at its meeting 
Nay 7, 1976, passed the following resolution: 


Engineering Index, Inc., extends its sincere and deep apprecia- 
ion to Dr. Paul E. Irick, a trustee from 1966 to 1976, who, as 
resident in 1975 and formerly as Vice President and Director, 
rovided prudent leadership to El through its period of greatest 
rosperity. His patience and judgment consistently brought har- 
1ony of direction from the chaos of diverse views. The engineer- 
ig profession is better served today because of his role in techni- 
al communication. El is fortunate that he is continuing to serve 
5 a trustee. 


lrick is Assistant Director of TRB for Special Technical 
‘tivities. He has played a seminal role in the develop- 
Went of TRB automated information services. 


\merican Automobile Number 275,000,000 
{olls Off Assembly Line Somewhere in USA 


roduction of the 275 millionth U.S. car in July 1975 co- 
\cided with the 275th birthday of the city that is famous 
; the automobile industry birthplace: Detroit, Michigan. 

But, according to the Motor Vehicle Manufacturers As- 
ciation of America, it is ironic that the milestone car 
may not have been made in Detroit. There is no way to 
etermine which car was the 275 millionth, nor which of 
1e 102 assembly plants in 29 states produced it. 

Yet, says MVMA, if Detroit cannot claim a direct her- 
age between the landing of Antoine DelaMothe Cadillac 
1ere in 1701 and the production of the 275 millionth 
ar, it can certainly show a midwife relation. For, al- 


though more than 1500 U.S. automobile makers in vir- 
tually every state at one time or another built motor ve- 
hicles, it was Detroit where interchangeable parts and the 
moving assembly line took root, providing the average 
American with personal freedom of mobility unequaled 
throughout the world. In America there is one car for 
every two people today, which is a drastic contrast to a 
country like China where there are more than 20 000 
people for each automobile. 

lt took 50 years to reach the 75 millionth U.S. car, 
produced in 1946. Only 30 years later, another 200 mil- 
lion motor vehicles had been produced. 


PLANNING AND ADMINISTRATION 


Buffalo Light Rail System 
to Revitalize City, Create Jobs 


A decision in principle to provide as much as $269 million 
to assist in building a light rail transit system in Buffalo 
was announced in June by U.S. Secretary of Transporta- 
tion William T. Coleman, Jr. 

The secretary termed the decision in principle that the 
Urban Mass Transportation Administration (UMTA) 
would support this project, ‘’a major step forward in pro- 
viding needed public transportation and thereby assisting 
in efforts to revitalize Buffalo.’’ He said that the willing- 
ness of construction contractors and unions to sign a 
tion and the innovative proposal to create a downtown 
transit mall with the light rail line operating on the sur- 
face in an automobile-free zone were key elements in the 
department’s favorable decision. He further estimated 
that the project would create 6700 new jobs, based on the 
experience of other recent transit construction programs. 
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The Buffalo proposal, prepared by the Niagara Frontier 
Transportation Authority (NFTA), consists of a 10.3-km 
(6.4-mile) light rail line connecting downtown Buffalo 
with the existing New York State University at Buffalo 
campus. About 1.9 km (1.2 miles) of the line would be 
on the surface in a downtown mall; the rest would be in 
subway. The Buffalo system is planned for later exten- 
sions to more distant suburban communities if and as 
funding becomes available. 

Under federal law, actual provision of final engineering 
and construction funds must await the preparation and 
circulation of a final environmental impact statement. 
This environmental clearance process will move forward 
on schedule while NFTA carries out necessary engineering 
on its transit proposal. Service is currently projected to 
begin in 1982. 

Secretary Coleman said, ‘We recognize the role of ma- 
jor transit investments in helping to revitalize our central 
cities. Where states and localities have put their own 
money and commitment on the line to that end and where 
the transportation merits support the project, we will join 
as partners.’’ The state of New York has already com- 
mitted $102 million to the project, more than enough to 
provide the required nonfederal matching share. 

Urban Mass Transportation Administrator Robert E. 
Patricelli said that Buffalo had conscientiously performed 
the required analysis of bus and rail alternatives and that 
it showed that light rail, over the long run, would be about 
as cost effective as buses. Factors that tipped the scales in 
favor of rail, he said, were 


1. The corridor in question has limited available street 
and highway capacity for use by buses, and rail would be 
more reliable during Buffalo’s extreme winters; 

2. The rail line would have a greater urban develop- 
ment impact, adding to the $250 million already com- 
mitted from public and private sources to downtown 
Buffalo in recent years; 

3. UMTA had previously committed to sponsor a new 
light rail system somewhere in the country as a dem- 
onstration of what that technology could do; and 

4. The community strongly preferred light rail over 
buses, and a strong citizen participation program had 
demonstrated community support. 


Buffalo is the nation’s eighth most densely populated 
central city and urbanized area. 


DESIGN AND CONSTRUCTION 


TRB Expands Rail Activities 


The Railway Systems Section has been established in the 
Transportation Research Board’s Group 2, Design and 

Construction of Transportation Facilities. It will be con- 
cerned with the design and construction of rail and other 


fixed-guideway transportation systems and with all facto 
influencing system performance including service life, 
economy, and safety. The creation of the new section al 
its two committees is but the first step incorporating rai 
transport activities into TRB’s regular committee struc- 
ture. Several other committees are in the advanced plan 
ning stage, and still others are expected to be organized } 
later this year. 

The Committee on Track Structure System Design is 
concerned with the factors, both internal and external, | 
fluencing the interactions that occur between the various 
components of a track structure and its supporting syste 
This includes the development, evaluation, and applicatic 
of new and existing theories and technology—all directec 
toward a better understanding of the performance of the 
system as a whole. Among the factors of interest are di- 
mensions and mechanical properties of components, trafi 
fic loadings and their interaction with the track structure 
system, safety, economics, environmental conditions, co 
struction, and maintenance. 

The Committee on Electrification Systems deals with 
the design, construction, and performance of electrifica-§ 
tion systems and with all factors influencing system per- 
formance, capital cost, financial and environmental effedi 
operations, maintainability, safety, reliability, and powem 
supply. 

The chairman of the Committee on Track Structure § 
System Design is Milton E. Harr, Purdue University. Als® 
on the committee are Gilbert L. Butler, Urban Mass Trart 
portation Administration; Harold D. Decker, U.S. De- 
partment of Transportation; John H. Eick, Jr., Asphalt If 
stitute; Amir N. Hanna, Portland Cement Association; 
John B. Heagler, Jr., University of Missouri; William P. 
Hofmann, New York State Department of Transportatio 
C. R. Kaelin, Atchison, Topeka and Santa Fe Railroad; 
Arnold D. Kerr, Princeton University; W. S. Lovelace, 
Southern Railway System; R. Michael McCafferty, Fed- 
eral Railroad Administration; A. C. Parker, Jr., Louisvilla 
and Nashville Railroad Company; Gerald P. Raymond, 
Queen's University, Canada; Robert N. Schmidt, St. Louk 
San Francisco Railway Company; Donald A. Schoff, 
Daniel, Mann, Johnson and Mendenhall; Marshall R. 
Thompson, University of Illinois; George H. Way, Jr., As 
sociation of American Railroads; and John T. O'Neill, Ne 
York City Transit Authority. 

Liviu Alston, International Bank for Reconstruction 
and Development, chairs the Committee on Electrifica- 
tion Systems. Members are Dean N. Aboudara, Transit 
Development Corporation; R. J. Berti, Union PacificRail 
road; Richard U. Cogswell, Federal Railroad Administra 
tion; H. B. H. Cooper, University of Texas; E. R. Craven} 
Burlington Northern, Inc.; John Cunningham, Long Islan 
Railroad; Max Ephraim, Jr., General Motors Corporatio 
E. P., Foley, Gibbs and Hill; Colman F; Harvey, Southern 
Railway System; Richard P. Howell, De Leuw Cather ané 
Company; Merton Meeker, General Electric Company; 
Myles Mitchell, Federal Railroad Administration; Luciu 
Pinkney, Washington Metropolitan Area Transit Author: 
Blair A. Ross, American Electric Power Service Corpora-| 


on; J. J. Schmidt, AMTRAK; L. D. Tufts, Canadian Pa- 

fic, Ltd.; George Way, Association of American Rail- 
ads; and Joseph W. Webb, Daniel, Mann, Johnson and 

flendenhall and Kaiser Engineers. 

James H. Seamon and Lawrence F. Spaine are TRB 

taff representatives on both committees. 


Historic Bridge Saved From 
“ederal Demolition 


: March 23, 1976, the City Commission of Grand Rapids, 
ichigan, voted to oppose federal demolition of the Sixth 
treet Bridge. Their vote marked the culmination of a 7- 
nth campaign to save the historic 90-year-old wrought- 
on truss bridge, reports John R. Kern, historic preserva- 
ion coordinator of the Michigan History Division. 

The Sixth Street Bridge had been slated for demolition 
id replacement under a federal program, which would 
ave provided a 70 percent grant for a new bridge costing 
ore than $2 million. However, members of the Kent 
ounty Council for Historic Preservation and the Dyer- 

s Foundation of Grand Rapids argued that the original 
ridge was a significant cultural landmark and that it pro- 
ded an important river link with the city’s new Fish 
adder and with historic buildings at both of its ap- 
roaches. These statements were substantiated by Michi- 
an History Division, Michigan Department of State, re- 
sarch. 

The historic sites research staff reviewed Michigan's 
jistoric American engineering record survey and commu- 
licated with the U.S. Department of the Interior and with 
ther state historic preservation offices. From this inves- 
gation they established that the four-span, wrought-iron 
tructure, 163.4 m (536 ft) in length and built in 1886, is 
je longest and oldest metal truss bridge in the state and 
yat few comparable structures have survived elsewhere in 
qe nation. 

As is frequently the case, the final preservation decision 
drned on economic considerations. When it became ap- 
arent that U.S. Department of Transportation funds 
ould not be used for rehabilitation, Grand Rapids pres- 
rvationists contacted Robert M. Darvas, an Ann Arbor 
tructural engineer of national renown, who determined 
Jat, with the expenditure of about $140 000 for a mini- 
tum maintenance program, the Sixth Street Bridge could 
e repaired to serve another generation of pedestrian and 
assenger car traffic. Reasoning that they could thus save 
deir historic bridge for a third of the city’s estimated 
jare of demolition and reconstruction, city commission- 
rs voted to support the proposal. The city of Grand 
‘apids has subsequently authorized state and national 
sgistration; a citizen’s committee has been formed to 
yonsor rehabilitation; and the Michigan History Division 
as prepared the nomination forms required to make the 
ridge eligible for historic preservation grants. 

Both the city of Grand Rapids and its citizens are to be 
ommended for their courageous decision to save the 
ixth Street Bridge, says Dr. Kern. The project promises 


to attain national prominence by pioneering the preserva- 
tion of a unique and historic wrought-iron bridge. 


OPERATION AND MAINTENANCE 


Bad Roads Inflate Drivers’ Costs 


Rough, rutted roads cost motorists $9.9 billion a year in 
excessive operating expenses, according to the Road I|n- 
formation Program. 

One-third of the nation’s 1.8 million km (1.1 million 
miles) of major traffic routes have bumpy, broken pave- 
ment that costs an average of 9.6¢/km (10.5¢/mile) to 
drive—compared with a cost of 4¢/km (6.4¢/mile) to drive 
on smooth, even pavement. 

These 616 344 km (384 500 miles) of badly worn roads 
handle an average of 1521 billion vehicle-kilometers (945 
billion vehicle-miles) a year, according to federal traffic 
estimates. |f these deteriorated roads and streets were up- 
graded, motorists could reduce their total vehicle running 
costs from $25.4 to $15.5 billion a year, says TRIP. The 
higher cost of driving these roads is attributed to excessive 
fuel consumption, increased tire wear, and damage and 
wear to brake, suspension, and steering systems. 

As much as a fourth more fuel is consumed on these 
roads because of loss of traction and excessive vibration in 
the vehicle drive train from rough pavement, TRIP reports. 
Also, drivers waste fuel by frequently changing speeds to 
pass safely over bad sections of pavement. 


Dust Sign Warning System 
in Operation in Arizona 


Changeable-message signs on Arizona’s Interstate highways 
in the Casa Grande area went into service in June to refer 
motorists to dust storm advisory announcements on AM 
radio stations. 

Forty signs along 129 km (80 miles) of I-10 and |-8 are 
activated simultaneously during periods of dust storm 
danger to read DUST STORM ALERT—RADIO 550/ 
620/910. Three Phoenix radio stations broadcast mes- 
sages during alerts advising motorists what actions to take 
if they encounter blowing dust, which quickly reduces 
visibility on roadways. Normally, the freeway signs carry 
customary directional information, but they are triggered 
as necessary to the second mode during dust storm alerts. 

The two-mode system of signs replaces a three-mode 
system installed in 1972 on roadways on which blowing 
dust caused pileups of vehicles and multiple fatalities. 
Department of Transportation officials said the two-mode 
system Communicates with motorists faster to reduce ac- 
cidents and injuries. 

When Department of Public Safety dispatchers in 
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Phoenix activate the dust storm alert signs on roadways, 
monitors in control rooms of the three radio stations light 
up. Radio messages broadcast at least once every 10 min- 
utes advise motorists who observe dense dust blowing 
across or approaching highways to avoid entering the area. 
Messages suggest that motorists pull off the pavement as 
far as possible, stop, and turn lights off. 

Motorists who are engulfed by dense dust are advised 
not to stop on the pavement, but to continue on at an ap- 
propriately reduced speed if they are unable to pull off the 
pavement. When driving in dust, motorists should turn 
lights on and use the centerline as a guide. 

The Arizona Department of Transportation has dis- 
tributed one million leaflets describing dust storm danger 
in Arizona and defensive measures motorists may take. 
Information boards using messages similar to the leaflets 
have been placed in safety rest areas in the Casa Grande 
area. The department also has asked landowners along !-8 
and |-10 in central Arizona to consider actions they can 
implement to reduce soil erosion. Test plots are being 
studied by the department to determine the effectiveness 
of dust control techniques, including spraying, planting, 
and uneven tillage to discourage unwanted traffic in fields. 

The Center for Environmental Studies at Arizona State 
University is due to begin wind tunnel tests designed to 
help solve problems of blowing dust in the Casa Grande 
vicinity. 


Exhaust Systems Can Be 
Costly Killers, Says DOT 


Careful, frequent maintenance of vehicle exhaust systems 
is necessary in order to avoid a variety of costly and dan- 

gerous problems says the U.S. Department of Transporta- 
tion. The department’s National Highway Traffic Safety 

Administration said it has received a number of owner re- 
ports recently that underscore the need for detecting and 
promptly repairing all ruptures or leaks in vehicle exhaust 
systems. 

NHTSA cited the case of an owner who suffered re- 
peated failures of his taillight equipment, each time suf- 
fering electrical system failures or dangerous night-driving 
blackouts. After costly repairs and several dangerous in- 
cidents on the highway it was discovered that a defective 
exhaust tailpipe was at fault, allowing hot exhaust to 
melt away electrical insulation as well as plastic portions 
of the taillight assembly. 

The safety agency said many modern vehicles use syn- 
thetic and plastic materials that have poor resistance to the 
high temperatures of exhaust gases, A lack of proper main- 
tenance of the exhaust system could pose the risk of dam- 
age to vehicle parts that are exposed or close to exhaust 
leakages. 

NHTSA also cited the case of an owner who became 
alarmed at the strong odor of gasoline given off during an 
extended motor trip in his late model station wagon. He 
discovered a stream of pressurized gasoline being vented 


from his fuel tank, and, when the filler cap was removec 
a large quantity of fuel was blown out of the filler neck 
At fault in this obvious hazard was a broken tailpipe sec 
tion, which allowed hot exhaust gases to heat the fuel 
tank and its contents. The expansion that resulted caus 
a continual leakage of fuel, forced from the tank under 
pressure. 

Any opening in the vehicle underbody, fire wall, or 
body seals, together with any exhaust system fault allo 
ing fumes to accumulate under the vehicle, may be a let 
combination. for driver and passengers of the vehicle. F 
this reason, NHTSA said, the entire exhaust system sho 
be regularly and frequently checked for leakage and loo 
connections. It is equally important that the tailpipe se 
tion be long enough and in good repair to ensure that e 
haust gases will be discharged well out from under the 
vehicle. 


Leaving the Freeway Safely: 
Off Ramps Studied by NCHRP 


The geometric designs and operational controls being ap 
plied to freeway interchanges today have evolved from 
more than 2 decades of experience and research activity 
Because of the great variety of configurations and traffic 
controls that have been used during this evolutionary p 
cess, knowledge of the performance of individual elemer 
of interchanges in terms of keeping traffic moving most 
efficiently is somewhat limited. 

A significant addition to this information has been pt) 
lished recently by NCHRP. Synthesis of Highway Prac- 
tice 35, Design and Control of Freeway Off-Ramp Ter: 
nals, contains a considerable quantity of information o 
design and operating practices that have proved success 
and some that have been less than successful. The reporg 
which is principally directed toward the exit-ramp termif 
nal at surface streets, records practices that have been u# 
over a wide range of conditions and describes the advan4 
tages and disadvantages of each. 

The information was assembled from numerous souré 
including a large number of state highway and transport 
tion departments, and was evaluated by a panel of expel 
who also reviewed the final report. 

Among the subjects of principal discussion in Synthe 
35 are compatibility of design elements, traffic contfol ¢ 
vice applications, impact of access to adjacent develop- 
ment, accommodation of pedestrians and bicycles withi 
the interchange area, safety, capacity, wrong-way move- 
ments, and provision of facilities for public transportatic 
vehicles. 

Among the recommendations included in the report 
are that the grade of exit ramps should be as flat as pos-| 
sible and that the entire ramp should, where possible, be 
visible from the freeway exit. Left exit ramps and sciss¢ 
ramps have the highest accident rates, and their use is di 


ouraged. Exit ramps should be capable of storing enough 
shicles to prevent their spilling back onto the freeway. 

he synthesis recommends increasing the width of the exit 
imp, for this increases both storage space and traffic flow 
apacity at the intersection with the crossroad. 

Where access connections (such as driveways, commer- 
al entrances, and local streets) are located too close to 
\terchanges, hazardous and congested conditions can re- 
ilt from the conflicts among ramp traffic, through traffic 
7 the crossroad, and turning traffic at the access connec- 
on. Relief from such situations can be achieved by ex- 
nding access control a predetermined distance along the 
‘ossroad. 

The accommodation of buses at interchanges requires 
bus stop located as conveniently as possible to the free- 
ay lanes to reduce bus travel time, yet located so that 
edestrian access is not difficult or lengthy. 

Pedestrians and bicyclists need to be accommodated at 
terchanges in urban areas. However, data on pedestrian 
nd bicycle movements are seldom available. There are 
iW design standards for accommodating pedestrians al- 
ough some standards for bicycle facilities have recently 
pen established. 

The report recommends additional research in standard- 
ation of interchange design criteria to optimize traffic 
dw and safety; human factors related to wrong-way entry 
nto exit ramps; design criteria for bus facilities at freeway 
terchanges; distance between exit-ramp terminals and 
jjacent intersections on the crossroad; warrants for ex- 
usive turn lanes; and signal phasing at other than diamond 
terchanges. 


‘otection for Concrete Bridge Decks 


aterproof membranes applied to concrete bridge decks 
in help to prevent the premature deterioration of con- 
ete bridge decks, which is one of the major problems 
cing highway transportation agencies. The procedure is 
scribed in National Cooperative Highway Research Pro- 
am Report 165, Waterproof Membranes for Protection 
Concrete Bridge Decks. 

A previous NCHRP report, published in 1970, pin- 
pints first awareness of the severity of the problem in 
e late 1950s. Cracking, scaling, and spalling were found 
be the most common deck defects. Spalling, which was 
nerally thought to be caused by corrosion of the rein- 
rcing steel in the presence of moisture and a chlorine 
It, is the most serious defect and the least susceptible to 
ntrol. 

Although high-quality concrete, air entrainment, anda 
od thickness of concrete over the steel reinforcement 
ve been found to improve the resistance of bridge decks 
deterioration, it is generally agreed that additional con- 
y| measures are required. Waterproofing barriers have 
come the favorite method of control, although experi- 
ce has shown that most of these used to date have not 
yen as much protection as needed. 


In an effort to obtain further data on the problem and 
its solution, NCHRP entered into a contract with Materials 
Research and Development, based in Oakland, California. 
The research firm was charged with investigating improved 
waterproof membrane protective systems and, asa result, 
subjected 147 known membrane systems to preliminary 
examination. Twenty-five systems in place on existing 
bridge decks were inspected during the course of the pre- 
liminary examination. Seventy-eight of the initial 147 sys- 
tems showed sufficient promise to be selected for further 
study. A comprehensive series of laboratory cracking and 
performance tests, many of which were devised in the proj- 
ect effort, produced nine candidates for a field application 
test. The researchers concentrated on permeability, crack- 
bridging capability, durability, resistance to impact damage, 
and structural serviceability during the laboratory tests; 
ease Of application was tested in the field. 

Five systems were selected for further evaluation in the 
in-service environment. These membranes consisted of 
vulcanized, cured, or cross-linked elastomers, all of which 
appeared to provide good dimensional stability on ex- 
posure to asphaltic concrete placed at normal application 
temperature, to water, to solar heat, and to freeze-thaw 
conditions. All of these systems require a protective coat 
of asphaltic concrete to serve adequately, and all but one 
appear to need the application of an intermediate protec- 
tive layer to avoid damage during construction operations 
following installation of the membrane. 

The five systems selected for further evaluation are 
being analyzed by Materials Research and Development, 
and the results will be published in due course. In the in- 
terim, NCHRP Report 165 will be most useful to bridge 
design engineers, construction engineers, materials engi- 
neers, maintenance engineers, research engineers, and 
others concerned with the preservation of concrete bridge 
decks. 19 


Report on Fatigue Strength 
of Reinforcing Bars Issued 


Information on the fatigue strength of high-yield reinforc- 
ing bars, published in a recent NCHRP report, may clear 
the way for greatly increased use of this type of bar in 
concrete construction. The use of high-yield reinforcing 
bars has risen sharply in recent years, mainly because of 
economic advantages. But acceptance of the bars in U.S. 
highway bridge design practice has been slow, although 
highway bridge design specifications now allow the use of 
high-yield reinforcement in all bridge members. 

Concern over a number of possible countereffects, in- 
cluding fatigue effects, has been responsible for the slow 
acceptance. The results of research have now overcome 
most of the earlier apprehension. An important contribu- 
tion is reported in NCHRP Report 164, Fatigue-Strength 
of High-Yield Reinforcing Bars. The report describes a 
comprehensive series of laboratory fatigue tests of rein- 
forced concrete beams, carried out by researchers at the 
Portland Cement Association. 

No fatigue fracture of the reinforcement in a reinforced 
concrete structure in service has ever been reported. How- 
ever, fatigue fractures in the reinforcement of the overload 
bridges in the AASHO Road Test directed attention to the 
importance of fatigue considerations in bridge design and 
prompted the NCHRP research project. 

In this study, a statistically valid experiment was per- 
formed consisting of 353 fatigue tests on concrete beams, 
each containing a single straight deformed bar. The major 
factors studied were stress range, minimum stress, bar di- 
ameter, type of specimen, grade of bar, and bar geometry. 
Test results were entered in an overall multiple linear re- 
gression analysis; and, on the basis of the observed be- 
havior, a fatigue design provision for deformed reinforcing 
bars was developed. 

Stress range, minimum stress, bar diameter, grade of 
bar, and bar geometry were all found to affect the fatigue 
properties of reinforcing bars. The effective depth of a re- 
inforced concrete beam was found to have no direct influ- 
ence on the fatigue strength of the main reinforcement. 

Increasing a tensile minimum stress was found to lower 
the fatigue strength of the bar, and an increase in compres- 
sive minimum stress actually increased the bar's fatigue 
strength. Larger sized bars had a lowered fatigue strength, 
and higher grade bars had an increased fatigue strength. 

Transverse lugs and manufacturer's bar identification 
marks were found to cause stress configurations at their 
junction with the barrel of a bar, and, in fact, all fatique 
fractures in this investigation were initiated at the base of 
a transverse lug or a bar mark. 
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Steel Fibrous Concrete Overlay 
Gets Good Reviews in Las Vegas 


A relatively new type of paving material, steel fibrous co} 
crete, permitted installation recently of an overlay at La 
Vegas’ McCarran International Airport some 254 mm 
(10 in) thinner than would have been needed with con- 
ventional concrete. 

The 152.4-mm-thick (6-in) overlay of the airport's 28 
by 183-m (945 by 600-ft) transit parking apron and con 
necting taxiway was the largest steel fibrous concrete pr¢ 
ect to date, totaling 8410 m? (11,000 yd?) and using 
798 Mg (880 tons) of Fibercon steel fiber produced by 
U.S. Steel. The job was completed in about 20 working 
days. 

Steel fibrous concrete is strengthened with steel slive 
about 25.4 mm (1 in) long, which increase flexural 
strength. 

Steel fiber represented 1.25 percent by volume of the 
McCarran overlay mix. This is 94.9 kg/m? (160 |b/1 yd 
or approximately 3.2 million individual fibers per 1 m? ¢ 
concrete (90 000/1 ft?). The percentage was established 
after tests by Clark County, Nevada, airport engineers. 

The overlay was designed for a 20-year service life. 
U.S. Steel states that thin overlays using steel fibers in 
portland cement concrete will provide service life equal § 
the original paving and substantially longer than the typi§ 
cal service life of bituminous overlays. 

Fibrous concrete was selected for the McCarran projes 


A worker distributes stee/ fibers ona 


shaker screen, which will deposit the 
onto a continuous conveyer belt with } 
the other materials to form a steel 
fibrous concrete mix, used for an 

overlay of the transit parking apron 
and connecting taxiway at the Las 
Vegas McCarran International Airport. 


rimarily because designers were looking for needed flex- 
ral strength in a much thinner section than conventional 
oncrete, according to Robert Lowe, airport engineer. 

“The existing apron had grade and drainage problems,’’ 
e said. ‘’Existing cargo buildings already were 0.6 to 0.9 

(2 to 3 ft) below the ramp so any way that we could 

t down on the thickness of the overlay would be bene- 
cial. We were able to go with the 152.4 mm (6 in) of 
brous concrete instead of the 381 to 406.4-mm (15 to 
6-in) thickness that existing specifications normally 
ould have required for conventional concrete.”’ 

Assistant airport engineer Stephen Hefner said he is 
very excited” about fibrous concrete. ‘If we get a good 
erformance in this type of application, there would be no 

ason not to consider fibrous concrete almost anywhere 

nventional pavings could be used,”’ he said. 

“We were very happy with the daily rates, the worka- 
jility of the mix and the overall placement,’’ added 
Hefner. ‘‘We should get a pretty good evaluation within 
year and be fairly certain of long-range performance 
ifter 2 years.”’ 

The total McCarran project cost $1.25 million and was 
12.5 percent federally funded. Cost of the fibrous con- 
rete overlay came to about $1,078,000 or $128/m3 
$98/yd) in place, according to Hefner. ‘There is no 
ioubt in my mind that this is economically competitive 
vith conventional overlays,’ he said. 

Roy Hays, vice president of Matich Corporation of 
olton, California, the contractor, agreed with Hefner 
bout the potential of fibrous concrete. ‘’If it demon- 
trates better resistance to warping and faulting than con- 
entional paving materials, it could be the answer to over- 
ays on highways and at airports,”’ he said. 

Hays cited maintenance of transverse joints on high- 
Vays and airport pavements as the “‘biggest problem in 
eeping rigid paving in good shape. If fibrous concrete 
an reduce the number of joints needed, it could be in the 
Ing run an economical way to go.’ Contraction joints in 
he McCarran overlay were spaced 15 m (50 ft) apart. 

Fibercon steel fibers, produced from light, flat-rolled 
teel coils, are 25.4 mm (1 in) long with nominal cross- 
actional dimensions of 2.54 by 5.59 mm (0.010 by 
.022 in). This rectangular cross section is said to give 
etter performance than round fibers because it presents 
20 percent greater surface or bonding area than an equiv- 
lent cross section. The fiber also has a partial twist to in- 
rease resistance to pulling out. 

The Las Vegas overlay was placed with a slip-form 
aver in alternating strips 7.6 m (25 ft) wide. After the 
1ix had set on the first strips, the paving equipment could 
ide over them to place the second set of strips between 
"Nem. 

“The edges of the strips stood up beautifully,’’ said 
lays, ‘‘and the fibrous concrete caused no unusual wear 
n the equipment, a possibility we had been concerned 
bout when we began.”” Hays said production rates were 
90d and no major problems were encountered. “The 
bers were well distributed,” he said. ‘’We were pleased 
ith the results and with the way the material handled.” 


1 The steel fibrous concrete mix is 
deposited by a dump truck in front 
of a slip-form paver during overlaying 
at the airport serving Las Vegas. 


2 A/7.6-m-wide (25-ft) section of a 
steel fibrous concrete overlay is slip- 
formed by a paving crew as part of 
the largest steel fibrous concrete 
project to be built until now. 


European Bridge Joint System 
Used for First Time in U.S. 


A bridge roadway expansion joint system that has been 
used successfully in Europe for more than 8 years was in- 
stalled recently for the first time in the United States, 
when the Pennsylvania Department of Transportation 
specified it on the 56.7-m-long (186-ft) Summit Cut Bridge 
in Beaver County. 
The UNIDAM system consists of belts that are made 21 
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from a tough, stable, and chemically resistant elastomeric 
material and are installed in single lengths across the road- 
way, gutters, curbing, and sidewalk. This one-piece con- 
struction provides a completely watertight joint from one 
side of the bridge to the other, shutting out moisture, salt, 
and deicing chemicals, which would otherwise attack and 
corrode the concrete decking and bridge structure. 

The belting is pressed between rugged steel angles, 
which are fitted to the bridge deck by embedded anchor 
bolts, making them an integral part of the bridge structure. 
The embossed surface of the joint provides good traction 
under all weather conditions. Regardless of whether the 
joint is straight, skewed, or zigzag, the surface remains es- 
sentially flat with convex and concave deflections of less 
than 6.35 mm (% in). Larger sizes are longitudinally re- 
inforced to withstand unusually heavy traffic loads. 

Two UNIDAMS, each 13.7 m (46 ft) long, were used 
on the Summit Cut Bridge. Assistant bridge engineer K. 
Nejak says, ‘‘We anticipate these watertight joints will re- 
duce maintenance and will increase the service life of the 
structure significantly.’ 


UNIDAMS are available in six standard sizes to compen- 
sate for joint movement as great as 203.2 mm (8 in). 
Larger sizes, accommodating even greater joint movement, 
are available by special order. They are supplied in one- 
piece rolls for easy handling and fast installation. 

The system, which was awarded First Gold Medal at 
the European Highway Exhibit in Nuremberg in 1967, is 
being marketed exclusively in the United States by Royston 
Laboratories, Inc. Further information may be obtained 
from Royston at 128 First Street, Pittsburgh, Pennsyl- 
vania 15238. 


1 The prefabricated belting is pressedy, 
between two angles, which are joined 
with bolts. A single belt runs the en- 
tire width of the bridge from parapet 
to parapet, providing a completely 

watertight joint against moisture, salt, } 
and other corrosive elements. 


2 The Summit Cut Bridge in Beaver § 
County, Pennsylvania, carries Legisla- 9 
tive Route 04012 over a railroad 
northwest of Pittsburgh. 


3 The finished expansion joint re- 
quires only the addition of asphalt in 
the narrow spaces on each side of the 
angles. The completed joint is en- 
tirely smooth for drivers, while the 
embossed rubber be/ting provides 
good traction in bad weather. Re- 
placement of the belting is simple, in- 
volving only the removal of the as- 
phalt and undoing the bolts. 
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lemand-Responsive Bus System 
Jnder Development in Germany 


1 1974 the German firm of Messerschmitt-Bolkow- 

lohm GMBH received a study contract to examine the 
asibility and economics of its concept of a computerized 
xi bus system known as ReTax. With this system, pub- 
c transport on the outskirts of the big cities, in small 
wns, and in country districts could be improved at min- 
nal expense. The system also offers a high degree of free- 
om of movement to residents of these areas who do not 
ave automobiles and who have to rely on often inade- 
uate public transport services. ReTax offers the same 

igh quality of service throughout its operating hours, re- 
ardless of the level of demand. 

The feasibility of the system was demonstrated under 
Ne 1974 contract, as was the serviceability of the control 
ystem. The waiting times determined on nonscheduled 
perations lie in the region of 6 minutes + 25 percent 


fe Tax, a computerized taxi bus system to be tested ina 
lemonstration program in Germany next year. 


destination stop 


central 
computer 


throughout the hours of service. At the same time the 
number of vehicles in service is varied to suit the traffic 
volume at different times of the day. The departure times 
quoted to the passengers are achieved to within 1 minute 
in 95 percent of all journeys, proving ReTax to be both 
regular and punctual. 

Development work is continuing, and the overall func- 
tioning of the system will be tested under a technical dem- 
onstration program at one of MBB’s facilities in 1977. Op- 
erational trials in a selected city area—the last step in 
development—are expected to begin in 1978, after which 
the system will be available for commercial use. 

MBB has been working in the field of conventional 
ground transport (underground and rapid transit systems 
and other rail vehicles) for many years. Since 1970 MBB 
has also been deeply involved in developing innovative 
transport systems. The Cabintaxi, for example, is being 
developed (in cooperation with DEMAG) as a solution to 
transport problems in urban areas, and work on high-speed 
transport systems is continuing under the Transrapid-EMS 
working group (with Krauss-Maffei). The Relax demand- 
responsive bus project is being supported by funds from 
the Ministry of Research and Technology. 


4 
At the special ReTax stop, marked 
with a large R, the passenger requests 
a vehicle for his destination by using 
an automatic selector. The selector 
transmits the request to the control 
center, which selects the closest vehi- 
cle from those available. 


Integrated Transport System is Key 
to Mobility in Munich, Germany 


Bavaria’s capital city of Munich, which only a few years 
ago was subject to the traffic congestion and pollution 
that are common in many of the world’s large cities today, 
has developed an integrated system of light rail, under- 
ground, and main-line trains, coupled with a modern bus 
system and restriction of private automobile use in the 
central city. Asa result, mobility has improved, parking 
problems have been alleviated, and pollution reduced dur- 
ing the past 5 years. 

The city of Munich established a Joint Transportation 
Agency on May 28, 1972, and established three guidelines 
to improve the city’s public transport: to offer fast and 
independent transport by rail rapid transit, to integrate the 
existing surface modes with the new rail systems, and to 
improve the reliability of the bus and tramway routes. 

The city’s decision to improve its transportation system 
was spurred to a certain extent by Munich's selection as 
the host city for the 1972 Olympic Games. However, as 
Peter H. C. Engelbrecht, Munich's director of public works, 
points out, ‘The traffic improvements were overdue irre- 
spective of the games.’’ Creation of the board in May 
1972, 3 months before the games opened, resulted in 


smooth and efficient transportation for the spectators a 
participants. Traffic volumes rose as high as 625,500 pa 
sengers on a single day (September 3, 1972), when 19 
competitions were held at the Olympiapark. 

Forty percent of the games traffic was carried on the 
Underground Railway, which opened in 1971 and was e 
tended in 1972. The system now covers about 20 km 
(12.4 miles), and three new stations were opened at the 
end of 1975. The German Federal Railways linked thei 
six western and five eastern suburban lines with a new 
midcity tunnel in 1972 and improved about 400 route- 
kilometers (248.4 miles) with modern power and signali 
facilities to operate modern trains within a 40-km+(24.8- 
mile) radius of the city. 

Tram and bus connections parallel to the new railwa 
lines were discontinued, and the remaining outer section 
were converted into feeder services, providing connectio 
by short, weather-protected, safe, and attractive passage 
ways at four major and three minor termini. 

Surface routes on congested roads are segregated fro 
private transport by various means. The tramway syste 
is now 70 percent segregated, and further sections are in 
the process of full or limited segregation. 

As the public transit systems serving Munich were mop 


ernized, the use of private automobiles in the central busi 


Entrance hall at Munich’s Marienplatz¥ 
station features shopping arcade and 
spacious pedestrian area. Escalators 

to S-Bahn trains are in center, and 
automatic turnstiles on right. 


7 Pedestrians stroll in the spring 
sunshine of the Marienplatz, once a 
nightmare of traffic congestion, and 
now a pedestrian zone devoted to 
leisurely shopping and relaxation. 


2 Peak-hour crowds enter the Marien- 

platz underground station, the hub of 

the transit system. Underground sta- 

tion platforms have vau/ted ceilings, 

automatic destination indicators, and 

graffiti-resistant walls. 

3 Articulated two-car light rail trains 

carry much of Munich’s central city 

traffic. 25 
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iness district was discouraged. The central hub of the city, 
Marienplatz, had been for some time a congested night- 
mare of automobiles, buses, and commercial vehicles. New 
regulations were enacted prohibiting vehicular traffic from 
Marienplatz, which was transformed into a leisurely area 
for strolling pedestrians, shoppers, and diners at the side- 
walk cafes that are interspersed among the stores in the 
towering shadow of City Hall. Despite the gloomy pre- 
dictions of businessmen in the central district, trade is 
booming in the shops in and around Marienplatz, and the 
pollution alarm stations that had been set up during the 
peak of automobile use have been spectacularly silent. 
The alarm systems have never been triggered. 

Automobile-restraint programs were urged to a great 
extent by the nature of the city. Parking areas were dif- 
ficult to find within the historical, narrow streets, and the 
planning authorities were unwilling to demolish historic 
buildings to make room for new parking lots. 

Mobility was significantly increased after the Joint 
Transportation Agency implemented a corporate schedul- 
ing and unified fare system for all modes of transport on 
more than 800 route-kilometers (496.8 miles), including 
400 km (248.4 miles) on railways, served by 150 routes 
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Cross section of the Marienplatz sta 
tion shows, from top, street /evel, 
entrance hall and shopping area, tw 
S-Bahn levels, and main-line railroa 
station. 


with 1000 stops and stations. The fare system offers ca 
fares for single or multiple rides and weekly or monthly 
passes, based on a zone structure. | 

Peter Engelbrecht sees operational planning as the be 
bone for rail and road efficiency. He says, ‘’In the futul 
conurbation transport will be increasingly in the form o 
public transport and will increasingly need public fundil 
both for installations and operations. The aim is, there- 
fore, to attract as many passengers as possible from priv 
to public transport facilities. To achieve attractiveness - 
the user and the taxpayers, efficient and reliable public 
transport operations must be provided. Therefore, ef- 
ficiency and reliability have to be aimed at from the be 
ginning of any planning operation.” 


volve Potential User in 
search Planning, Urges 
le E. Peterson, 

ah Research Engineer 


mplementation is an essential part of any research pro- 
am because without it research would have little or no 
lue and would soon fall by the wayside. Research is not 
end in itself, but it is the means to the end, which is 
plementation.” 
What is the key to successful implementation? Accord- 
J to Dale E. Peterson, research and development engi- 
er with the Utah Department of Transportation, it is 
volvement of the people who have an interest in a par- 
sular research at all phases of the study. 

“We feel that an exchange of thoughts between the re- 
archer and the potential user is beneficial in improving 
e research output and in providing earlier and more suc- 
ssful implementation,’’ says Peterson. “‘It is difficult to 
lect something of value that you have a part in. If there 
s been a good working relation between the researcher 
d the potential user during the course of a study, then 
plementation is well under way at the time the final re- 
rt is issued.”" 

Dale Peterson was raised on a small farm in western 
yoming and graduated from the University of Wyoming 
June 1958 with a BS degree in civil engineering. Having 
Irked on construction during summer vacations and after 
aduation, he joined the Utah State Department of High- 
ys in 1963 and worked as a project engineer until 
igust 1965. ‘At that time,”’ says Peterson, ‘’| was 
fered a position as research engineer in the Materials and 
search Division and, after some thought, decided to give 
a try. The Research Unit consisted of a small staff with 
formal research program and was involved only in ma- 
‘ials research. Since that time, the unit has increased in 
e and responsibility with activities in all areas of trans- 
rtation.”’ 

Peterson now directs the activities of the Research and 
velopment Unit in planning, conducting, reporting, and 
plementing the results of research, studies, experimental 
itures, and new product evaluations. 

Present and past activities include subjects such as pub- 
involvement, construction quality control, pavement 
sign, performance and management, wide-load move- 
nts, drainage pipe material selection and performance, 


snow and ice control, highway lighting, effect of triple 
trailers, studded tires, bridge deck deterioration, runaway 
truck escape lanes, pavement markings, pavement reha- 
bilitation, and asphalt cement. 

Peterson attended his first Highway Research Board 
meeting in January 1969, and has not missed an Annual 
Meeting since. He is chairman of TRB Committee on 
Sealants and Fillers for Joints and Cracks and serves on 
three other committees. He has served on three NCHRP 
panels and is currently a member of the Technical Ad- 
visory Committee for the Fourth International Conference 
on the Structural Design of Asphalt Pavements. He was 
recently appointed chairman of a task force of the Western 
Association of State Highway and Transportation Officials 
related to pavement design criteria and truck configuration 
and weights and is chairman of the Utah Transportation 
Research Advisory Council. 

He has authored or coauthored a score of reports and 
papers and was the 1972 recipient of the Dr. L. |. Hewes 
Award from WASHTO for outstanding contributions to 
highway development. In 1975, Peterson was appointed 
adjunct professor in civil engineering at the University of 
Utah. 

“We are only able to provide funding for about a fourth 
of the problems that are identified, so we must make cer- 
tain that we are not duplicating work that has already been 
done and that we are doing the highest priority research,” 
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says Peterson. ‘Care must be taken in describing a prob- 
lem for research to make certain that there is agreement 
among those concerned, so that when a solution is found 
it will solve the real problem.” 

“Implementation is not complete until the results are 
put into use. It is of no value to develop new improved 
materials or techniques if there are no specifications or 
procedures to ensure application. Usable research results 
must be properly implemented in a timely manner to en- 
sure maximum benefits. ”’ 


Penn State’s 
Wolfgang Meyer Retires, 
Stays Active as 

Engine Expert, Researcher 


Almost 30 years of service on the faculty of Pennsylvania 
State University came to an end in July when Wolfgang E. 
Meyer, professor of mechanical engineering and head of 
the Automotive Research Division of the university’s 
Pennsylvania Transportation Institute, retired. But there 
is no rocking chair in Professor Meyer's immediate future. 
He is currently the chairman of the TRB Program Com- 
mittee for the Second International Skid Prevention Con- 
ference, which will be held in Ohio in May 1977 and con- 
tinues to serve as chairman of the TRB Committee on Sur- 
face Properties, ASTM Committee on Skid Resistance, and 
several other committees of various professional societies. 
Meyer came to the United States in 1937 from his na- 
tive Germany, where he had received a BS degree in me- 
chanical engineering from the Technical University of 
Stuttgart in 1933 and an advanced diploma with honors 
from the Technical University at Hanover in 1935. Fora 
short time after his arrival in the United States, he worked 
as a research engineer at Yale University and the Research 
Engineering Corporation in New Haven, Connecticut, and 


at the Bulova Watch Company in Woodside, New York. 
He became an American citizen in 1944. 

Continuing his preoccupation with engines that had i 
terested him in Germany, Meyer joined the Engineering 
Experiment Station of Pennsylvania State University in 
1947 as associate professor of engineering; his main ac- 
tivity was research on diesel and gasoline engines. This ij 
cluded work on the Texaco combustion process, which | 
was then in its early stages of development. Lately, this} 
process, which permits use of a wide range of fuels with 
high efficiency, has met with renewed interest as a possi 
ble means of updating conventional automobile engines} 
the face of fuel shortages and emission requirements. 

When the university disbanded the experiment statiolf 
in 1957, Meyer, who had been made full professor 6 yee 
earlier, transferred to the Mechanical Engineering De- 
partment. Although he did not abandon engine researc 
he took an interest in automobile safety, especially on 
to give the driver better control of the vehicle in difficu 
situations. He decided that existing braking systems well 
totally inadequate for use on wet pavements and set outé 
to build a brake test trailer to document the friction de-§ 
veloped by a tire under a wide variety of conditions. 

The trailer, actually a single, brakable wheel on a spru 
arm that could be attached to a pickup truck, was just gf) 
ing through its shakedown tests when Cyril Jensen of thf 
Pennsylvania Department of Transportation chanced tof 
see it. Jensen was then involved with identifying slippe 
pavements, and Meyer’s trailer was enlisted to make pavi 
ment friction measurements for the transportation de- # 
partment. Meyer has been collaborating with the depart 
ment ever since on the development of knowledge neces 
sary for building skid-resistant pavements. 

Pennsylvania State University today operates three 
testers, which have capabilities going much beyond tho | 
of the original models that could only measure the torqt 
of the locked trailer wheel. The university’s machines aig 
unique in that they employ a single-wheel trailer. All 
other testers in the United States have two wheels. 

In 1967 Meyer, along with the late Hartwig Kummel) 
wrote NCHRP Report 37, Tentative Skid Resistance Re 
quirements for Main Rural Highways, for which the au- 
thors received the National Safety Council’s Metropolite 
Life Award on Merit for Research in Accident Preventiol 
The report became and still is the principal guidepost in 
the control of pavement slipperiness. 

In addition to his committee activities, Meyer serves é 
consultant to industry and in other ways remains involvé 
with research and development in the areas in whichehe 
has been active in the past. 

His main concern today is the application of research] 
findings. He believes that in the transportation field th 
is an acute danger that research becomes an-end in itself 
without sufficient emphasis on the application of the re: 
sults to real-world situations. This, he thinks, is a most 
serious problem in the highway field in which economic! 
and other constraints are shifting the emphasis from nev 
construction to maintaining the existing system in good: 
working order. | 


| 
. 
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ENTH WORKSHOP ON HUMAN FACTORS 
LANNED FOR JANUARY 1977 


1e Transportation Research Board has announced that 
ie Tenth Annual Workshop on Human Factors in Trans- 
Irtation will be held at the Sheraton-Park Hotel in Wash- 
gton, D.C., on January 23, 1977. The workshop, which 
‘Ovides an opportunity for professional enrichment, in- 
rchange of information, and expansion of the research 
ise for users, researchers, and practitioners, is planned to 
yincide with the TRB Annual Meeting at the Sheraton- 
ark and Shoreham Americana Hotels. Registration for 


ie workshop will be limited to approximately 125 people. 


irther information may be obtained from J. K. Williams, 
‘ansportation Research Board, 2101 Constitution Ave- 
ie, N.W., Washington, D.C. 20418. 


ANAGING TRANSIT SYSTEMS 


ore than 400 people are expected to attend the Confer- 
\ce ON Transportation System Management, conducted 
/ the Transportation Research Board and sponsored by 
e Federal Highway Administration and the Urban Mass 
ansportation Administration. The conference will be 
Id at the Leamington Hotel in Minneapolis, Minnesota, 
vember 7-10, 1976. 

The major objectives of the conference include the 
snsfer of information about the current awareness of 
derstanding of transportation system management el- 
vents and the development of a greater understanding of 
e technical aspects of the subject. Proceedings will be 


Meetings 


published in the form of a TRB Special Report that will 
disseminate to the widest audience possible the current 
understanding of transportation system management and 
its relation to the transportation planning and decision- 
making process. 

A registration fee will be charged for the conference. 
Further details may be obtained from J. A. Scott, Trans- 
portation Research Board, 2101 Constitution Avenue, 
N.W., Washington, D.C. 20418. 


HIGHWAY DELINEATION: 
EAST AND WEST MEETINGS 


Current programs and requirements in pavement delinea- 
tion will be debated at two conferences sponsored by the 
Federal Highway Administration and coordinated by the 


Utah Department of Transportation. The western meeting 


will be held in Salt Lake City, Utah, February 28-March 
3, 1977; the eastern meeting will be held in Williamsburg, 
Virginia, March 15-18, 1977. 

Sessions are planned to cover more durable materials 
and new equipment; systems for wet-night visibility in 


snow and nonsnow areas; human factors, legal aspects, and 
optimization of delineation needs and design requirements. 


The conference is planned to be of interest to practition- 
ers, researchers, and industry representatives alike and is 
applicable to the needs of local as well as state govern- 
ments. 


Further information may be obtained from Garn Hatch, 
Utah Department of Transportation, 748 West 300 South, 


Salt Lake City, Utah 84104. 
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RECYCLING ASPHALT PAVEMENTS: 
TECHNICAL PAPERS SOLICITED 


The American Society for Testing and Materials is seeking 
papers on recycling of bituminous pavements for possible 
presentation at a symposium to be held in St. Louis, Mis- 
souri, December 4-9, 1977. The purpose of this sympo- 
sium is to bring out current practices concerning the de- 
sign and control of bituminous mixtures using recycled 
bituminous pavements as the major component. Criteria 
setting forth limits for design and control of the resulting 
bituminous mixtures to ensure design quality and perfor- 
mance for specific construction applications should be 
emphasized. 

Authors are invited to submit title and a 300 to 500- 
word abstract with an ASTM offer form, both in tripli- 
cate, by March 1, 1977, to L. E. Wood, School of Civil 
Engineering, Purdue University, West Lafayette, Indiana 
47907. Offer forms are available from L. E. Wood or 
Jane B. Wheeler, ASTM, 1916 Race Street, Philadelphia, 
Pennsylvania 19103. 


ATLANTA MEETING ANNOUNCED ON 
AIRPORT PAVEMENTS 


The Transportation Research Board announces the Con- 
ference on Research in Airport Pavements to be held at the 
Sheraton Biltmore Hotel in Atlanta, Georgia, November 
15-17, 1976. The conference will be conducted by the 
Transportation Research Board at the request of the Fed- 
eral Aviation Administration to facilitate the exchange of 
information related to the broad field of research in new 
and rehabilitated airport pavements. Primary emphasis 
will be placed on presenting and discussing in open forum 
an overview of research results of Federal Aviation Ad- 
ministration programs and related programs that were re- 
cently completed and are considered ready for implemen- 
tation. Discussed also will be specific problem areas in 
need of further research. The conference will be of special 
interest to airport pavement designers and contractors, air- 
port operators, airline companies, aircraft manufacturers, 
consultants, members of academic institutions, and staff 
of federal, state, and local air transport agencies. 

During the past 2 decades, aircraft size and traffic lev- 
els have steadily increased, and thus the design, construc- 
tion, and maintenance of airport pavements that are ade- 
quate in terms of structure and riding quality have taken 
on greater significance. The need to upgrade airport pave- 
ment design and construction technology was highlighted 
by the urgency of providing assistance to airport sponsors 
responsible for developing appropriate pavement design, 
construction, and rehabilitation plans. 

Recognizing that solutions to pavement design prob- 
lems require considerable time and effort, the Federal 
Aviation Administration initiated a joint research program 
with the U.S. Department of Defense in 1971 that in- 
cluded an interagency agreement with the U.S. Army En- 


gineer Waterways Experiment Station, the U.S. Air For 
Weapons Laboratory, and others. This initial research, 
which was completed in 1976, developed technology 
plicable to pavement systems that are adequate for cur 
and anticipated uses. These results will be presented an 
evaluated at this conference. 

Financial support and other services have been provi 
by FAA to cover most of the conference costs. The 
School of Civil Engineering, Georgia Institute of Tech- 
nology, will provide local coordinating support and ma 
agement assistance. 

The registration fee for the conference is $30 for th 
who preregister and $40 for those who register at the cc 
ference. Forms for preregistration and further details o 
the conference are available from Marilou Damon, Tran 
portation Research Board, 2101 Constitution Ave., N. 
Washington, D.C. 20418. 


MEETING ON FREIGHT PIPELINES SET 


Under the sponsorship of the U.S. Department of Trans 
portation, the Department of Civil and Urban Engineeri 
at the University of Pennsylvania will conduct the Inter- 
national Symposium on Freight Pipeline in Washington, 
D.C., on December 5-7, 1976. A number of internation 
experts have been invited to present papers On various a 
pects of the subject including slurry, pneumatic, and ca 
sule pipelines. Anyone interested in the symposium 
should contact |. Zandi, Room 113A Towne Building/D 
University of Pennsylvania, Philadelphia, Pennsylvania 
19174. 


PAPERS SOUGHT BY ASTM 


The American Society for Testing and Materials has issu 
a call for papers to be presented at the ASTM Symposiu 
on Dynamic Tests on Soil and Rock to be held during th 
80th Annual Meeting of ASTM at the Brown Palace in 
Denver, Colorado, June 26-July 1, 1977. The symposiu 
is sponsored by ASTM Committee on Soil and Rock for 
Engineering Purposes. ) 

Papers are solicited on laboratory or field (including — 
geophysical) dynamic testing of earth and rock materials 
structures, or foundations for seismic studies. All papers 
must include a section on how the results of the reportec 
study or research may be applied to developing new or 
improving existing ASTM standards. Preference will be 
given to those papers proposing specific recommendatior 

Authors who wish to submit papers should send the 
title, an abstract, and an ASTM paper offer form by 
November 1, 1976, to Marshall L. Silver, Department of 
Materials Engineering, University of Illinois at Chicago 
Circle, Chicago, Illinois 60680. Complete papers are due 
December 1, 1976. ASTM paper offer forms are availab! 
from Silver or from Jane B. Wheeler, ASTM, 1916 Race 
Street, Philadelphia, Pennsylvania 19103, 


Aircraft 
Crashworthiness 


rviving the Air Crash 


Aircraft Crashworthiness. K.Saczalski, G. Singley III, W. 
Pilkey, and R. Huston, Editors. University Press of Vir- 
ginia, Box 3608, University Station, Charlottesville 22903. 
700 pp. $15.00 


though the need for aircraft crashworthiness was identi- 
d by early aviation researchers and accident investiga- 
§, the field has developed most rapidly in this decade 
th the increase in public, industrial, and governmental 
erest. More than 40 leading authorities here assess the 
te of aircraft crashworthiness design, testing, analysis, 
d simulation. The chapters deal with injury criteria, 
supant protection, crash impact loading of aircraft 
uctures, crashworthiness simulation and analysis, and 
stcrash factors. 

Specific topics include details on crash testing of par- 
ular helicopters and airplanes, occupant simulation and 
»tection, biomechanical modeling in a crash environ- 
‘nt, analysis and design of seats and restraints, assess- 
‘nt of crash applicable structural computer codes, mod- 
1 computational techniques for aircraft analysis, crash- 
rthy fuel systems, postcrash hazards, stabilization of 
craft in water, and emergency escape systems. 


xible Roads 


Flexible Roads. G. Nievelt, Editor. Shell Austria A. G., 
Vienna. 288 pp. 


s book, published by Shell Austria Vienna, on the 
asion of its tenth engineers’ seminar, contains 11 
joters on pavement design, asphalt technology, speci- 
ition, financing, aggregate preparation, mixing plants 
| laying equipment, quality control, measuring meth- 
, full-depth construction, and asphalt pavements and 
ure trends. They were written by foremost authori- 
from Austria, England, France, Germany, Holland, 
ngary, Sweden, and Switzerland. The book gives an 
to-date description of all aspects of asphalt pavement 
struction in Europe. Its concise concept enables high- 
y engineers, asphalt technologists, and contractors to 
a clear picture of the European methods and con- 
Iction practices. 


The book was arranged and edited by G. Nievelt, a 
leading European asphalt technologist and member of the 
Association of Asphalt Paving Technologists. It was 
Originally issued in German, but met with such an over- 
whelming approval and response that it was translated 
into English and French. It is available in either of the 3 
languages at cost from Shell Austria A. G., Rennweg 
12, A-1030, Vienna, Austria. 


Asphalt Paving, Past and Present 


A History of Asphalt Paving. Association of Asphalt Pav- 
ing Technologists, University of Minnesota. 412 pp. 
$10.00. 


The Association of Asphalt Paving Technologists has pub- 
lished a volume titled The History of Asphalt Paving, 


which includes presentations made ata special fiftieth anni- 
versary session of the association in Williamsburg, Virginia, 


in February 1975. 

Papers are authored by a select group of experts chosen 
especially for this session. The topics include a history of 
AAPT; development of the manufacture and distribution 
of asphalt during the last 100 years; history of the testing 
of asphalts and asphalt mixtures; development of viscosity 
measurement techniques of asphalt; and history of as- 
phalt paving and plant equipment and methods of con- 
struction. 

The 412-page volume is illustrated liberally with more 
than 250 pictures. It contains a wealth of information 
gathered from many unpublished sources. The book is 
now being used by a number of professors as a textbook 
and should serve as an excellent reference indefinitely. 

In addition to historical information, the book includes 
2 complete indexes (by subject and by author) of the 
proceedings of the Association of Asphalt Paving Tech- 
nologists from 1924 through 1974 (Volume 43). Thus, 
the volume serves also as reference for work on virutally 
any aspect of asphalt paving published in AAPT proceed- 
ings during the past 50 years. It can be obtained from 
Association of Asphalt Paving Technologists, 155 Experi- 
mental Engineering Building, University of Minnesota, 
Minneapolis, Minnesota 55455. 
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Transportation System Management 


Bibliography on Transportation System Management. 
Richard L. Oram, Editor. Urban Mass Transportation Ad- 
ministration, U.S. Department of Transportation. 147 pp. 
Single copies free on request as long as available. 


The Urban Mass Transportation Administration and the 
Federal Highway Administration announce the availability 
of a bibliography of technical reports on transportation 
system management (TSM). The bibliography is the first 
product in a series of reports intended to assist the develop- 
opment and implementation of TSM plans as required by 
the UMTA and FHWA urban transportation planning reg- 
ulations issued last fall. It contains abstracts and availa- 
bility information for more than 150 of the most recent 
and useful technical reports on short-range, low-cost, and 
policy-oriented actions and management strategies for in- 
creased transportation efficiency, energy conservation, and 
improved air quality. Included are reports on transit, traf- 
fic, regulatory, pricing, management, and other operational 
urban transportation improvements. 

Although a direct distribution of the report has been 
made to state, metropolitan, and local transportation plan- 
ning and operating agencies, individuals may request a copy 
from the Urban Mass Transportation Administration, 
UPP-5, 400 Seventh Street, S.W., Washington, D.C. 20590. 


The Pedestrian in the City 


Urban Space for Pedestrians. Boris S. Pushkarev and Jeffrey 
M. Zupan. MIT Press, 28 Carleton St., Cambridge, Massa- 
chusetts 02142. 212 pp. $17.50. 


According to the authors of Urban Space for Pedestrians, 
“Just as the automobile has held dominance over the pe- 
destrian in most of the world’s cities, so has it been in the 
planning profession. Studies of automotive traffic patterns 
abound: very little notice has been taken of the pedestrian 
and his needs, ... In Mid-town Manhattan—the statistical 
focus of the present study—and in other highly concen- 
trated city cores there is simply no substitute for walking. 
Even minimal walkers (who take the shortest path from 
parking garage to office building) demonstrate by this ac- 
tivity that it is vital to the proper functioning of urban 
centers,”’ 

Walking is not eccentric behavior, in other words, and 
the authors maintain that walkway space must be more 
carefully designed and planned, based on the kinds of data 
presented in this book, Another myth that the report 
punctures is the notion that concentration and high den- 
sity are equivalent to congestion and must be avoided. In 
fact, a certain critical mass of people is required to vitalize 
a city; the challenge to the planning profession is to pro- 
vide adequate channels of movement. Say the authors, 

“A seemingly low average density can conceal acute points 
of congestion, while a comparatively much higher one can 
accommodate a smooth flow of human interaction when 
spaces are appropriately proportional and arranged.... The 


real issue of human space arrangements is how to allo 
needed concentration without congestion.”’ 

The book opens with a chapter on the various forms 
urban space and then defines the issue of pedestrian spa 
in particular, relating walkway space to buildings. The} 
second chapter presents two analytical models as well ¢ | 
a discussion of the costs of walking and the prices paid fi 
avoid walking. This is followed by an examination of pl 
destrian space requirements in terms of standing and wa 
ing room, service levels, the platoon effect, and configu 
rations such as stairways, escalators, moving walks, and 
signalized intersections. A final chapter presents designy 
implications and includes recommendations on sidewal . 
width, automobile-free zones, grade separations, under | 
ground spaces, and amenities. The book is illustrated bf 
more than 100 photographs. 


TRANSPORTATION 
FOR CITIES 


WILFRED OWEN 


THE BROOKINGS INSTITUTION 


Life in the City 


Transportation for Cities. Wilfred Owen. The Brooking 

Institution, 1775 Massachusetts Avenue, N.W., Washingt 

D.C. 70 pp. $7.95, paper $2.95. 
Wilfred Owen, a senior fellow in economic studies at th 
Brookings Institution, is not only an expert on transpom 
tion and development but also an eloquent writer and 
speaker, as those who listened to his address during the 
Chairman’s Luncheon at the 1976 Annual Meeting of tl 
Transportation Research Board can attest. In his new 
book, Transportation for Cities, Owen expands the tran 
portation analysis he presented in his 1972 book, The A 
cessible City, by examining the merits and shortcoming} 
of recent federal programs to improve mobility in the 
tropolis. For many years, he says, federal policy gover 
the allocation of aid for transportation reflected little j 
derstanding of urban needs or ignored them altogether} 
As automobile ownership increased in the United States 
the lion’s share of available funds went to rural highwa 
Urban roads were eligible for aid only if they could fact 
tate intercity movement as extensions of the Interstate] 
network. Public transit received no federal assistance a 
all until as recently as 1964, when the effects of U.S. ; 
transportation policy made such aid a compelling need. 

Today 7 out of every 10 Americans live in urban ar 

and are finding the interrelated problems of transportal| 


ergy, and the environment increasingly relevant to their 
ily lives. Fortunately, these problems—manifested in 
tomobile congestion, pollution, the uncertain outlook 
‘fuel, and poor public transit—have been prompting 

w and more discriminating federal transportation pol- 
es. Recent legislation emphasizes aid to public transit 
‘ough a program that has grown from a $30 million ef- 
‘t to a multibillion dollar one, and local governments 

1 now shift a substantial portion of road money to bus 
d rail alternatives. 

Improvement of mobility, emphasizes Owen, requires 
tonly more effective transportation systems, but also 
valt to the decay of cities and the sprawl of suburbs— 
nditions that force people to use transportation for es- 
pe and as a means of compensating for the inaccessibil- 
of jobs, housing, shopping centers, and recreation. In 
= belief that such conditions make desirable a program 
ordinating environmental influences, energy conserva- 
yn, and transportation, he suggests alternative ap- 
oaches to the improvement of urban mobility and com- 
res their costs and benefits. 


‘W PUBLICATIONS OF THE 
‘ANSPORTATION RESEARCH BOARD 


ansportation Characteristics of Truck, Rail, and 

‘ter Freight 

'5 reports. Subject areas: rail transport; transportation 
ministration; transportation economics. Transportation 
search Record 577, 44 pp., $2.20. 


ansportation for Elderly, Disadvantaged, and Handi- 
»ped People in Rural Areas 

5 reports. Subject areas: transportation administration; 
nsportation finance; transportation administration; road 
‘r characteristics; urban community values. Transpor- 
ion Research Record 578, 46 pp., $2.20. 


order Transportation Research Board publications, 
ack the appropriate box on this coupon and circle the 
mber. If you wish to receive a copy of the catalog of 
B publications, check the first box. Payment must 
-ompany orders totaling $7.50 or more, excluding 
rdling and postage charges. Handling and postage 
arges are 5 percent for orders sent to addresses in the 
ited States and Mexico and 10 percent for orders sent 
surface mail to addresses in all other countries. Make 
ecks payable to the Transportation Research Board. 

il to Transportation Research Board, 2101 Constitu- 
4 Avenue, N.W., Washington, D.C. 20418. 


lications $ 
Name 


Earthquake-Induced Dynamic Response of Bridges and 
Bridge Measurements 

9 reports. Subject areas: rail transport; highway de- 
sign; highway safety; road user characteristics. Transpor- 
tation Research Record 579, 103 pp., $4.80. 


Transportation Environmental Review Process 

10 reports. Subject areas: traffic measurements; urban 
transportation administration; urban community values; 
urban land use; urban transportation systems. Transporta- 
tion Research Record 580, 97 pp., $4.80. 


Innovations in Subsurface Exploration of Soils 

S reports. Subject areas: rail transport; photogram- 
metry; mineral aggregates; exploration-classification (soils); 
mechanics (earth mass). Transportation Research Record 
581, 56 pp., $2.40. 


Innovations in Transportation System Planning 
7 reports. Subject area: urban transportation systems. 
Transportation Research Record 582, 85 pp., $3.80. 


1976 Directory 
424 pp., $10.00. 


NEW NCHRP PUBLICATIONS 


Rapid Measurement of Concrete Pavement Thickness and 
Reinforcement Location—Field Evaluation of Nonde- 
structive Systems 

Subject areas: pavement design; pavement performance; 
construction; general materials. National Cooperative 
Highway Research Program Report 168, 63 pp., $4.80. 


Peak-Period Traffic Congestion—Options for Current 
Programs 

Subject areas: traffic control and operations; urban 
transportation administration; urban land use; urban trans- 
portation systems. National Cooperative Highway Re- 
search Program Report 169, 65 pp., $4.80. 
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These abstracts of recent articles, reports, and technical 
papers were selected for their general interest from those 
to be entered in the computer-based information storage 
and retrieval services that are accessible through the 
Transportation Research Board. They are similar in 
source and coverage to those formerly carried in the 
separate publication Transportation Research Abstracts. 
Some of the abstracts were obtained through informa- 
tion exchange agreement with organizations such as the 
National Technical Information Service (NTIS), the 
American Society of Civil Engineers (ASCE), the Ameri- 
can Society for Testing and Materials (ASTM), and the 
U.K. Transport and Road Research Laboratory (TRRL). 
Other abstracts were prepared by the author or taken 
from the document in which the article or report ap- 
peared. The source is indicated at the end of each ab- 
stract. Those that have no indication were prepared by 
TRB staff. To gain access to documents represented 

by these abstracts, those interested should contact the 
organization or publisher. Copies are not available from 
the Transportation Research Board. 


AIR TRANSPORTATION 


A Guide for Land Use Planning Around Airports in Wisconsin. 
Division of Aeronautics, Wisconsin Department of Trans- 
portation (4802 Sheboygan Avenue, Madison, Wisconsin 
53702), 1976, 19 pp. TRIS 138125. 

Comments are made on the origin of land use conflicts and on 

the several levels of compatible land use planning. Comprehensive 

planning (regional and community) and airport master planning 
are outlined, and steps in the analysis of the airport's impact on 
land use are highlighted. The importance of determining the 
noise impact of the operations of a particular airport on nearby 
communities (an example of a noise assessment procedure and 
its use in the planning process is described in an appendix) is 
noted, and the need for integrated planning is stressed. A dis- 
cussion of the implementation of land use plans covers aspects 
such as land acquisition, easements, advanced property acqui- 
sition, Zoning, plat subdivision review, building codes, and 
legislation. 


The Role of the Helicopter in Transportation. J.S. Dajani and 
others. Department of Civil Engineering, Duke University 
(Durham, North Carolina 27706), January 1976, 69 pp. 

TRIS 137688. 

This review of the technology and characteristics of helicopters 

and the pros and cons of such transportation concludes that, 

despite technological and economic problems associated with 
present commercial operations, the helicopter can be effectively 
and profitably used to fulfill an airport access-egress and a short- 
haul transportation function. Commercial operations will be most 
successful in large metropolitan areas where there are significant 
physical barriers, high population density, multiple airports, anda 
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large amount of surface traffic congestion. The advantages of 
icopter use over highway-oriented modes and the benefits that 
would accrue to different groups (users, fixed-wing trunk airli 
are outlined. The need is indicated for research into helicopte 
development and use, methodologies for estimating demand fo 
both intercity and intracity services, and marketing. 


The Secretary’s Decision on Concorde Supersonic Transport. 
Department of Transportation (400 Seventh Street, S.W., 
ington, D.C. 20590), February 4, 1976,94 pp. TRIS 1376 

The environmental costs of six daily Concorde flights are revie 

on the basis of currently available information, and it is conclu 

that the impact on air quality, the effect of low frequency noi# 

vibrations, and the climatic impact of stratospheric emissions 2 

not significant reasons for denying limited operations. The ad 

verse consequences (there may be a risk of additional nonfatal 
skin cancer and increased aircraft noise exposure at the airport 
concerned) of a limited and controlled demonstration are wort 
the benefit that would accrue from the first hand observation 
the commercial application of a new technology. This report ¢ 
tails the legal framework, the policy framework, and the envir« 
mental, technological, and political aspects on which this decis 
is based. 


CONSTRUCTION MATERIALS 
AND PRACTICES 


Highway Insulating Material Evaluation. |. Mascunana. Burea¥ 
Materials and Physical Research, Illinois Department of Tra 
portation (126 East Ash Street, Springfield, Illinois 627 06) 
port |LL-PR-64, March 1976, 33 pp.; available NTIS (Sprirg 
Virginia 22161). TRIS 129618. 

This report describes the experimental use of hot-mixed All-Wa} 

Crete H|I-45 expanded perlite asphalt as an insulating subbase # 

trol frost penetration of the subgrade in a full-scale highway cq 

tion project during a period of 5 years. The final results of the! 

indicated that 4 in of AWC (24-Ib/ft? density) subbase under a 

PCC pavement was effective in preventing penetration of freezy 

subsurface temperatures and frost action in the subgrade in noj 

Illinois. Other thicknesses and compaction densities of AWC 

this study were ineffective when the freezing index in the area 

over 600 degree-days. | 


Driving on Glass. Civil Engineering-Morgan-Grampian (Protess 
Press) Ltd. (30 Calderwood Street, London SE18 6QH; En¢ 
land), March 1976, p. 13. TRIS 135921. 

A technique to remedy reflective cracking in asphalt laid on né 

or old concrete bases and carriageways has been developed. 

Cracks and joints can be treated before asphalt is laid with an 

alkali-resisting, glass-fiber-reinforced cement mix that is laid 12 

mm thick. The system is said to make possible a reduction in } 

thickness of asphalt resurfacing from 130 to 40 mm. Testing & 

development of the system have been carried out for 3 years oF 
three trunk and principal road sites. The work will be evaluatet 
after a further 2 years of working experience of glass-fiber- 


: | 
reinforced cement membranes. 


e Compaction of Bituminous Materials. J. F. Hills and J.T. 
Finey. Civil Engineering-Morgan-Grampian (Professional Press) 
Ltd. (30 Calderwood Street, London SE18 6QH, England), 
April 1976, pp. 46-51. TRIS 136317. 

rrent compaction practice and equipment are reviewed, and the 

ious aspects of the compaction process are discussed. Comments 

made on the effects of different methods of laboratory com- 
stion on the creep behavior of an asphaltic concrete and on the 
ect of temperature on the viscosity of binders. The stress ap- 

ed to the mix during compaction must be related to its stiff- 

3s Modulus so that the strain is limited to the range within which 

lecrease in volume occurs. Subject to the requirement to avoid 

arstressing, bituminous mixes should be compacted at as high 
emperature as possible. It is also suggested that compaction be 

\sidered beyond the point at which the rate of voids reduction 

low. This phase, which is intended to stiffen the mix rather 

2n reduce voids content, could give improved mechanical prop- 

ies. 

gregates for Skid-Resistant Roads. J. R. Hosking. Materials 
Division, U.K. Transport and Road Research Laboratory; avail- 
able Library, Transport and Road Research Laboratory (Old 
Wokingham Road, Crowthorne, Berkshire RG11 6AU, England) 
LR 693, 1976, 30 pp. TRIS 136318. 

dies directed toward finding new sources of highly polish- 

istant (high-PSV) road aggregates have shown that calcined 

Uxites are better than almost any other material and that there 

1 considerable range of synthetic materials that could be man- 

ictured to provide aggregates with properties lying between 

pse Of the best natural rocks and calcined bauxite. The work, 

jich showed that Britain has large potential sources of high-PSV 

jregates, covered both conventional aggregates (particularly 
tstones and blast-furnace slags) and manufactured synthetic 
terials such as calcined bauxites, gritty synthetic aggregates, 

“Ous aggregates, calcined rocks, and synthetic gritstones. Test 

‘ails are outlined, and the results are tabulated. The studies 

bw that certain factors are important in determining the polish 
istance of an aggregate: the way a material fractures on cracking, 
way in which an aggregate wears, the scale of the microtexture, 

1 the shape of the microtexture. 
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=<SIGN OF FACILITIES 


2 Evolution of a New Highway Bridge Loading Standard 

for India. P. K. Thomas. Indian Roads Congress Journal 
(Jamnagar House, Shahjaban Road, New Delhi 11001), Vol. 
36-2, Paper 301, November 1975, pp. 147-185. TRIS 135937. 
2 object of this paper is to make a critical study of the pres- 
bridge loadings of the Indian Roads Congress and to evolve 
mplified new loading standard for India on a rational basis. 
avised standard based on a model of actual vehicular loading 
volved. The new loading consists of a uniformly distributed 
ding and a knife-edge load. A tandem axle load is also spec- 
4 for the design of small span members and for checking 

4l effects. The main rules governing the applicatton of these 
jis are given, and the advantages of adopting the new loading 
dard are discussed. 


ur at Selected Bridge Sites in Alaska. Vernon W. Norman. 
Water Resources Division, U.S. Geological Survey (218 E 
Street, Skyline Building, Anchorage, AK 99501), Nov. 1975, 
171 pp. Available: NTIS (Springfield, VA 22161), PB 248 
337, $6.75 paper and $2.25 microfiche. TRIS 093956. 

‘eral scour at bridge crossings and local scour at bridge piers 

e measured at 9 bridge sites in Alaska during the study period 
5-72. Flood discharges, during which scour data were col- 

ed, had recurrence intervals that range from approximately 2 
-s at some sites to about 100 years on the Tanana River at 
ana. General scour in contracted openings at 3 sites indicated 
“mean depth of flow in contracted openings can be calculated 
? established scour formulas to within 10 percent of the actual 


mean depth. Measured local equilibrium scour depth and bed 
material sizes at bridge piers were used to modify an existing 
pier scour formula to estimate maximum local equilibrium scour 
depth at round or pointed-nosed piers aligned with the flow. The 
data suggest that local equilibrium scour depth at piers during a 
mean annual flood is approximately as great as that which occurs 
during floods of greater magnitude. Further field study is re- 
quired to better define the effect of bed material size and pier 
nose shape on the equilibrium depth of pier scour. 


Experimental Pipelines Under a Major Road: Performance During 
and After Road Construction. J. J. Trott and J. Gaunt. Earth- 
works and Underground Pipes Division, U.K. Transport and 
Road Research Laboratory; available Library, Transport and 
Road Research Laboratory (Old Wokingham Road, Crow- 
thorne, Berkshire RG11 6AU, England), LR 692, 1976, 39 pp. 
TRIS 135916. 

Four lines of experimental pipes 300 mm in diameter were laid 

transversely across the roadway during construction of Marlow- 

Bisham Bypass (A404) in 1972. The pipes were made of uPVC, 

clayware, asbestos cement, and steel and were laid in trenches 

at a crown level of 0.70 m below subgrade before the pavement 

was constructed. The final depth was 1.2 m below the road sur- 

face. Measurement of strain, pipe deflection, and soil pressure 
was made during installation of the pipes and during the sub- 
sequent passage of heavy construction traffic over the site. 

Controlled loading tests were carried out over the pipes after 

completion of the roadway, and the effect of road traffic was 

monitored after the road was opened. Results indicate that the 
loading effect of construction traffic traversing the site on the 
subgrade before construction of the pavement was very much 
more severe than that of road traffic on finished pavement. 


Design of Bubbling Deicing Facility—Kingston to Wolfe Island. 
J. R. Gandier. Research and Development Division, Ontario 
Ministry of Transportation and Communications (Downsview, 
Ontario, Canada, M3M 1J8), RR 202, January 1976, 35 pp. 
TRIS 135915. 

In this deicing facility designed to keep a ferry route ice-free 

throughout the winter, air is supplied from a compressor house 

at the Kingston Harbor (Canada) docks to a system of pipes 

that lie on the river bottom along the ferry route. Nozzles lo- 

cated at specified intervals along the pipes introduce air into the 

water raising the warmer water from the river bottom to the 
surface to prevent ice from forming. This report outlines the de- 
sign requirements, constraints, and criteria and describes the 
design procedure. 


DESIGN OF VEHICLES 
AND EQUIPMENT 


A Hybrid Vehicle for Fuel Economy. Automotive Engineering, 

Society of Automotive Engineers (400 Commonwealth 

Drive, Warrendale, Pennsylvania 15096), Vol. 84, No. 5, 

May 1976, pp. 16-19, 44-45. TRIS 135940. 
A heat engine and electric drive train has recently been evaluated 
as a means of improving the fuel economy of various types of 
automotive vehicles. Computer simulation studies and dyna- 
mometer tests on a prototype system indicate that improvements 
in CVS-hot fuel economy (mpg) in the 30 to 100 percent range 
can be realized with this system as compared to a conventionally 
driven vehicle of identical weight and performance character- 
istics. Preliminary test data also indicate that these fuel economies 
may be attained while the 1975-76 federal emission standards 
are met with the use of catalytic converters. The hybrid system 
consists of the following major components: an internal com- 
bustion engine considerably smaller in displacement and horse- 
power capability than the conventional engine; a one-unit 
electric motor-generator, which may be on a common shaft 
with the engine output shaft or connected to the engine out- 
put shaft through a gear, belt, or chain system, a means of 
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controlling power flow between the motor-generator and battery; 
an energy storage device capable of storing the high bursts of 
power; and a differential and a driveshaft. 


Polystyrene for Quieter Piling. Ground Engineering (Foundation 
Publications Ltd., 7b Ongar Road, Brentwood, Essex 
CM15 9AU England), Vol. 9, No. 1, January 1976, pp. 20-21, 
TRUS WsilkeyAey Y 
A dolly ‘‘sandwich” packing that incorporates polystyrene chips, 
polyurethane, and resin-bonded fabric pads and that is topped 
with a rope coil within the driving helmet and detailed attention 
to numerous potential sources of noise have enabled noise levels 
on the rig to be reduced to 70 to 80 dBa at 15 m. The complete 
unit (MK.11 hammer), weighing 7.5 Mg, is lifted by double 
rope sling and positioned on the pile for driving. The composi- 
tion of the sandwich dampens noise without significant loss of 
energy transmission. The hammer is isolated from its guide 
tube by means of wooden spacers so that there is no metal- 
to-metal contact between weight and frame, and neither is 
there any between weight and pile (by virtue of the dolly sand- 
wich). To limit the travel and return of the helmet to original 
position after an impact, four shock absorbers are fitted 
linking anvil block and the lower collar frame assembly. A 
close fit between pile section and leg guides is an essential 
feature of the noise-reducing provisions. Other noise- 
reducing measures are also briefly outlined. 


ECONOMICS AND COSTS 


Marketing and Mobility. Report of a Panel of the Interagency 
Task Force on Motor Vehicle Goals Beyond 1980, March 
1976, 235 pp.; available Office of the Secretary of Trans- 
portation (Publications Section, TAD-443.1, Washington, 
D.C. 20590). TRIS 136312. 

An automobile and travel demand model is described that facil- 

itates comparison among technological alternatives in the motor 

vehicle goals study. The input variables are detailed with respect 
to automobile characteristics. Other input variables include fuel 
price and two or more economic and demographic variables. The 
model, which is sensitive to the relative costs of travel as deter- 
mined by the fuel economy and purchase price of each market 
class (small, medium, and large), is to be used in policy selection 
based on long-run comparisons. The factors that influence 
automobile demand, scrappage, and automobile travel demand 
are covered. The determination of market classes is discussed, 
and details are given of functional forms between equations. 


Fast or Slow: Which Way Should We Go? R. Cross. Commercial 
Car Journal (Chilton Company, Philadelphia, Pennsylvania 
19139), Vol. 131, No. 3, pp. 85-89. TRIS 135875. 

An economic impact study of the 55-mph national speed limit 

on trucking concludes that a dangerous situation currently exists 

in certain segments of the industry and any attempt to reduce 
speeds at present freight rate levels will simply force a greater 
number of excess hours and increase the probability of accidents. 

The reduction in speed from 70 to 55 mph trims 20 percent or 

more off the number of miles a truck can cover per day within 

hours-of-service limitations. The current surplus in the trucking 
industry and the constraint it imposes u.. increased pr: 

forced noncompliance with speed limits and hours of service. 

The report recommends that no truck be permitted a speed 

capability of more than 62 mph, that a minimum revenue 

formula be developed for owner operators who are leased to 
carriers and for exempt loads, and that explorations be made 

to determine the economic advantage of motor-carrier-managed 

trailer-on-flatcar trains between major U.S. cities. 


Benefit-Cost Analysis: Updated Unit Costs and Procedures. J. L. 
Buffington and W. F. McFarland. Texas Transportation In- 
stitute, Texas A&M University (College Station, Texas 77843), 
Research Report 202-2, August 1975, 59 pp.; available NTIS 
(Springfield, Virginia 22161). TRIS 138128. 

This report describes the development of current highway user 


costs (vehicle running cost, travel time costs, and accident costs 
as well as the determination of the impact of the energy shorta 
on the relative costs that are used in the conventional benefit- 
cost analyses. It also develops and recommends an analytical 
procedure for evaluating freeway surveillance and traffic contre 
systems. The recommended procedure, which is based on the 
benefit-cost or cost-effectiveness approach, considers user and 
nonuser benefits and costs of a highway project and uses data 
for a base year and one or more relevant years after project 
implementation. The procedure provides for the consideration 
of benefits and costs that are not measurable in dollars. Data 
are included that will aid in the measurement of the effects of 
air and noise pollution generated by the highway user and also 
the effects of traffic generation characteristics on land use 
activities. 


ENERGY 


Fuels and Materials Resources for Automobiles in the 1980-19§ 
Decade. Report of a Panel of the Interagency Task Force G 
Motor Vehicle Goals Beyond 1980, March 1976, 147 pp.; 
available Office of the Secretary of Transportation (Publica 
Section, TAD-443.1, Washington, D.C. 20590). TRIS 1381 

The study, which developed around projections of probable or 

possible technological advancement that would impact demand 

found that domestic crude production will be inadequate to m 

expected transportation and other energy needs, world crude 

resources are sufficient to meet projected demand through 200 

and that automobile fuel to 2000 will be primarily convention 

hydrocarbon liquids. Gasoline or distillate fuels will be availab 
as required at pump prices projected to post-1980 and will rane 
between about $0.60 and $0.70 per gallon for all cases except 
those involving low demand and low import prices. Motor fuel 
manufacturing costs and distillate fuel prices are discussed. Th 
impact of change from traditional fuel usage (automotive fuel 
combining gasoline and distillate fuels and diesel fuel usage) ai 
the impact of environmental requirements are considered. Most 
currently used materials will be available in adequate supply an} 
at reasonable prices. The materials that could experience the 
greatest change in nonengine vehicle components are aluminunyy 
plastics and high-strength low-alloy steels. Some engine con- 
figurations will require more stainless steel and the significant 
introduction of super alloys in the automobile. 


National Energy Outlook. Federal Energy Administration, 
Executive Summary, 1976, 14 pp.; available U.S. Governmef 
Printing Office (Washington, D.C. 20402), Stock No. 
041-018-00102-6, $0.60, minimum charge for mail order 
$1.00. TRIS 136314. 

This report presents updated information relating to energy pri 

legislation, and resources and identifies the events of 1975 that 

have changed the energy outlook (energy legislation, federal} 
estimates of oil and gas resources, which were lower than previe 
figures, increase in the price of imported oil, search for oil and 
gas, and cut of growth in energy demand). It shows how energ| 
independence can still be achieved and points out that the impa 

of alternative assumptions must be weighed in establishing a 

national policy that balances economic, energy, environmental 

and social objectives. Questions are considered that relate to th 
roots of the energy problem, the nation’s energy demand and } 
its satisfaction, ways in which energy may be saved, the future 
outlook for oil supplies, domestic production, natural gas, 
coal, and electricity. The contribution of new technologies 
and the costs of energy supply investment are also discussed. 


Coal Transportation Practices and Equipment Requirements. 
G. M. Larwood and D.C. Benson. 1976, 90 pp.; available 
Government Printing Office (Washington, D.C. 20402), 
GPO Catalog No. 128.27:8706, Stock No. 024-004-01848. 
$2.10. TRIS 138084. 

A study was conducted to determine the amount of transpor- | 

tation equipment required to move 1.2 billion tons of coal in 

1985. The U.S. Bureau of Mines investigated a majority of the 

various practices associated with coal transportation and gathet 
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mation on the regional origin-destination patterns, methods 
jovernent, equipment stocks, rate structures, and operation 
acities of the most important modes of coal haulage currently 
se. Models using this information were developed to establish 
Origin-destination pattern for 1985 coal shipments, estimate 
ctical tonnage capacities for selected coal-hauling rivers, de- 

p modal shares for both unconstrained (by river capacity) 
constrained cases, and present a range of coal sets of con- 
ints. Projected transportation shares ranged from 63.7 to 
3 percent for rail and from 8.8 to 16.4 percent for river. 

r coal transportation modes (truck, conveyor, Great 
es, and tidewater) are expected to retain their historic 
res of coal traffic. Equipment estimates were made for 
rail and water transportation based on 1973 average and 
practice. Average practice estimates ranged from 675,000 
10,000 hopper cars (100-ton) and 3,100 to 5,940 barges 
400-ton equivalent). Best practice estimates ranged from 
,000 to 142,000 hopper cars and 1 750 to 3,450 barges. Full 
lementation of 1973 best practice by 1985 is unlikely. 


VIRONMENT 


Quality, Noise and Health. Report of a Panel of the Inter- 
agency Task Force on Motor Vehicle Goals Beyond 1980. 
March 1976, 225 pp.; available Office of the Secretary 

of Transportation (Publications Section, TAD-443.1, 
Washington, D.C. 20590). TRIS 136311. 

quality projections for the timeframe 1980 to 2000 are com- 
ed with the national ambient air quality standards and se- 

ed health effects data in order to assess the impact of alter- 
‘ive control levels during that timeframe, and an analysis is 
ucted to assess the cost effectiveness of approaches to ob- 
ning the given level of emissions reduction for the automotive 
ated pollutants (carbon monoxide, hydrocarbons, and nitrogen 
ides). Increasingly stringent emission controls for nitrogen 
ides are decreasingly cost effective, and it may be seen from 

2 high degree of emission reduction needed to attain the 

tional standard for oxidants that implementation of all 
‘asures may still not result in attainment of the oxidant 
ndard. The feasibility of a 2-car strategy is discussed, and 

2 projection of potential benefits that could be derived from 
juctions of automobile noise emission levels is described in 
ms of the percent reduction in the extensiveness and severity 
noise impact as determined from changes in the equivalent 
mber of people impacted. 


ghways and the Bioenvironment. L. E. Wood and D. L. Smith. 
Public Roads, Vol. 39, No. 4, March 1976, pp. 137-141; available 
U.S. Government Printing Office (Washington, D.C. 20402), 
$1.55. TRIS 136319. 

e impact of the highway environment is being investigated in 

umber of current research programs that are studying 

ge animals, such as elk and deer, as well as smal! animals, birds, 

1 fish. The biological control of some plant species and the 
ect of certain herbicides on the environment are also under 

dy. A Wyoming study is investigating the impact of Inter- 

te 80 on the migratory habits and patterns of elk, deer, and 

telope, and another study is evaluating various methods of 

sr-automobile collisions. A number of states are investi- 

ing the impact of new highways on various families of wild- 

». It is emphasized that research in this field must be flexible 

1 dynamic and that researchers, planners, and construction 

{ maintenance engineers must be sensitive to the delicate 

ance between man and nature. 


GHWAY TRANSPORTATION 


Evaluation of the Following Too Closely Monitor System ona 
Four-Lane Undivided Highway. M. R. Parker, Jr. Virginia 
Highway and Transportation Research Council (Box 3817, 
University Station, Charlottesville, Virginia 22903), Report 
VHTRC 76-R51, May 1976, 42 pp. TRIS 136324. 


The following-too-closely (FTC) monitor system is an experimental 
device designed to measure vehicle gaps at a point along the high- 
way and to advise the motorist, by means of a flashing message 
On a sign, that he or she is following the car in front too closely. 
Traffic and accident data were collected for 1 year before and 

1 year after the monitors were installed on a four-lane undivided 
section of US-1 in Virginia. The results of the study reveal 

that use of the FTC system resulted in a significant reduction 

in accidents. A decrease in injury, property damage, and all 
crash types, including rear end collisions, was found. Monitors 
located in a suburban area were found to be more effective in 
reducing incidence of following too closely and accidents 

than were monitors in rural areas. After 9 months of operation, 
the monitors appeared to begin to lose their effectiveness in 
decreasing the number of short vehicle gaps and reducing ac- 
cidents. A minimal police effort was used to issue citations to 
motorists who were following at unsafe intervals. The enforce- 
ment campaign was effective in decreasing the number of short 
vehicle gaps and reducing accidents. The monitors were found 

to be cost effective. Further research is recommended to de- 


termine the amount of police enforcement necessary to sustain 
long-term benefits of the system. 


The Identification of Relationships Between Safety and Roadway 
Obstructions. Thomas J. Foody and Michael D. Long. Bureau 
of Traffic, Ohio Department of Transportation (450 East 
Town Street, Columbus, OH 43215), Executive Summary, 
Ohio DOT-06-74, Jan. 1974, 12 pp. TRIS 131584. 

The objective of this research effort was the identification of 

those roadway features and roadside appurtenances that influence 

the frequency or severity or both of the single-vehicle accident 

on the rural, 2-lane highway system in Ohio. Relations were de- 

veloped between the single-vehicle accident rate and those road- 

way features or parameters that describe the physical charac- 
teristics of the highway and those roadside features and objects 
that exist beyond the traveled roadway. The results indicated 
that an effective (reduce accidents), but efficient (minimize cost), 
improvement program that provides for stabilized shoulders on 
the rural, 2-lane system should be developed and implemented by 

Ohio Department of Transportation. FHWA, _ 


Citizens Band Communication Manual. National Highway Traf- 
fic Safety Administration, U.S. Department of Transporta- 
tion (400 Seventh Street, S.W., Washington, D.C. 20590), 
Addendum 2, Highway Safety Program Manual, Vol. 2, 

April 1976, 85 pp. TRIS 135876. 

This manual, which was developed to assist states and communi- 

ties in the preparation of operational plans required for participa- 

tion in the National Emergency Air Radio (NEAR) Program, 
specifies the procedures and defines the criteria for organizing 
and implementing citizens band (CB) radio operations. NEAR 

(the CB radio program for highway safety) will reduce response 

time by augmenting and supplementing existing private citizen 

access to an emergency response system and facilitate means for 
the motorist to receive information and report conditions con- 
cerning motorist safety. The funding criteria for NEAR programs 
are reviewed, and program development and operational aspects 
are outlined. The procedures for development of a state program 
consist of seven action items: establishment of state level orga- 
nization; survey of local emergency systems; preparation of a com- 
prehensive NEAR plan; establishment of a NEAR data system; 
identification of deficiencies in local emergency systems; de- 
termination of priorities and provision of funding for support of 
local activities to upgrade NEAR monitoring; and establishment 
of procedures for periodic evaluation of the NEAR program and 
refinement of the state plan. 


The Capacity of Motorway Merges. |. J. Burrow. Traffic Systems 
Division, Transportation and Road Research Laboratory 
(Crowthorne, Berkshire RG11 6AU England), Rpt. TRRL 
679, 1976, 31 pp. TRIS 134020. 

Diagrams have been produced that may be used to determine 

which geometric arrangements of motorway merging areas are 
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capable of carrying various combinations of entry and main car- 
riageway flows at each of 3 design flow standards. These stan- 
dards are taken from British sources, although considerable use 
has been made of American techniques and sources in the deri- 
vation of the diagrams. A method of compensating for variations 
in the traffic composition and for the effect of gradients is in- 
cluded. The flow levels given by these diagrams are much higher 
than those in current design guidance. However, comparisons 
with recorded flows show that the new levels are realistic. Author. 


The Offset System: Status and Application Concepts. A. R. 
Wilson. Lighting Design and Application (II]uminating Engi- 
neering Society, 345 East Forty-seventh Street, New York, 
NY 10017), Vol. 6, No. 4, April 1976, pp. 6-17. TRIS 131598. 

The offset system, which was developed to satisfy the need for 

the placement of lighting poles outside the clear roadside area, 

has demonstrated improved visibility. This results from the uni- 
formity of the system, the lessened eye adaptation problems, and 
the lower system glare. The luminaire (output has a roadway in- 

tercept of approximately 25 degrees) is designed to mount di- 

rectly to a pole top tenon and has a vertical tilt adjustment so 

that it can be tilted to optimize its performance for various appli- 
cation parameters. Data from test installations show that the 
offset system provides a high vertical illumination level for good 
visibility of objects ahead on the roadway. The pavement lumi- 
nance observed from a given point under the offset system is ex- 
tensively uniform, and no direct relation is noted between mea- 
sured horizontal illumination and observed luminance. 


Research on Traffic Corridor Control. Organisation for Economic 
Co-operation and Development (2, rue Andre-Pascal, 75775, 
Paris Cedex 16, France), November 1975, 100 pp. TRIS 
136315. 

The International Corridor Experiment (ICE Project) of the Or- 

ganisation for Economic Co-operation and Development was 

created to examine the strategies available for traffic corridor 
control and to outline potential international coordinated re- 
search. The objective was to bring together and exploit the ex- 
pertise on traffic control available in participating OECD coun- 
tries in order to make the most rapid and efficient impact on the 
subject of traffic corridor control. The experience of develop- 
ments such as ramp control systems in the United States, co- 
ordinated signal control in Europe, and motorist warning systems 
in Japan provided the basis for the work. The following five 
types of corridors, both in urban and in rural areas (intracity 

and intercity), were considered within the framework of the 

project: motorway and motorway, motorway and coordinated 

area traffic control system, motorway and street network (un- 
coordinated control), motorway and suburban road network 

(including controlled arterials), and motorway and rural roads. 

The report contains six chapters, a list of key references, and eight 

annexes. 


The National Highway Safety Needs Report. Secretary of Trans- 
portation, U.S. Department of Transportation (400 Seventh 
Street, S.W., Washington, D.C. 20590), Report of the 
Secretary of Transportation to the U.S. Congress pursuant 
to section 225 of the Highway Safety Act of 1973, April 
1976, 138 pp. TRIS 136322. 

This report demonstrates how a cost-effectiveness, analytical 

framework can facilitate the process of highway safety admin- 

istration and resource allocation and how a linkage may be drawn 
between goals and funding. It shows why the optimal allocation 
of highway safety resources can best be accomplished at the 
state level and provides a prototype procedure by which this 
might be done. The pattern of expected fatalities and injuries 
for the next 10 years and countermeasures that may be ef- 
fective in dealing with them were assembled and evaluated. 

Since many highway safety countermeasures are already in 

partial use, the analysis was conducted in terms of incremental 

deployments during the next 10 years. The study shows that 
two countermeasures, safety belt usage (the single most ef- 
fective safety alternative) and the 55-mph speed limit, are the 


most cost effective. The combined alcohol safety action cou! 
termeasure has a high estimated potential, but no cost-effectiva 
ways of meeting it have been found. 


LAW AND REGULATION 


Selected Views and Issues Related to Regulatory Reform int 
Transportation Industry. U.S. General Accounting Office } 
(Office of Program Analysis, Washington, D.C. 20548), 
No. OPA-76-13, January 1976, 81 pp. TRIS 134639. 

Three federal agencies are involved in the direct economic reg-} 

ulation of transportation: Federal Maritime Commission, 

Civil Aeronautics Board, and Interstate Commerce Commis- 

sion. This report discusses all three agencies in terms of their 

regulatory impact on the surface, water, and air transport of 
passengers and goods. U.S. General Accounting Office. 


PUBLIC URBAN TRANSPORTATION 


Depleted Bus Services: The Effect of Rescheduling. P. H. Bl 
Transport and Road Research Laboratory (Crowthorne, Be 
shire RG11 6AU, England), Rpt. TRRL 699, 1976, 23 pp 
TRIS 131591. 

A mathematical model was constructed to calculate the mean 

senger waiting time for bus service over a wide range of services 

frequencies. The effect of randomly missing buses is modeled#t 
and the intrinsic service variability, the influence of gaps in thé 
service on the time-keeping of following buses, and practical 

scheduling constraints, such as integral number of buses invol 
and the need for a rational timetable at longer headways, havef 
been represented. It was found that, when a specified average & 
fraction of the scheduled buses is not available for service, the! 
percentage increase in mean passenger waiting time is about | 
twice the percentage of buses missing when the service headwal 
is 12 minutes or less; the effect is greater for longer headways. } 


schedule will be probable and by the use of a reserve pool to ef 
sure as far as possible a complete service. 


Network Model Studies for Automated Guideway Transit: Ad) 
vanced Group Rapid Transit Models. D. L. Kershner and 
others. Applied Physics Laboratory, Johns Hopkins Unive 
sity (Laurel, MD 20810), APL/JHU CP 044/TPR 033, Feb.3 
1976, 187 pp. TRIS 131592. 

The development is described of models that include basic net4 

work geometries and trip-making characteristics, provide a basé¢ 

line for service policy and cost trade-off studies, and provide fc 
the design of the various system management algorithms requi 
to implement a chosen service policy. Pertinent planning studil 

were reviewed to determine special constraints considered in t 

urban implementation, and basic forms for the networks and 

travel patterns were determined. Conventional transit systems 
are reviewed for data on ridership, service quality, and operati 
parameters in order to provide a frame of reference for studyi 
the performance of automated guideway systems. The design 
the network models, including the type of information and lev 

of detail required, and format of the models are detailed, apd 5 

models (loop-shuttle, line-haul system, CBD circulation, limite 

urban network, full urban network) representative of potential! 
urban applications of guideway transit are discussed. 


UBUS Demonstration Project. E. Beimborn and others. Cente 
for Urban Transportation Studies, University of Wisconsin 
Milwaukee (Milwaukee, Wisconsin 53201), Final Report, 
January 15, 1975, 314 pp. TRIS 136316. | 

This demonstration project was designed to evaluate the effec. 

tiveness of high-quality, user-oriented transit service to major 

trip generators and to determine to what degree such service 
could attract new riders away from their automobiles and at th 
same time minimize the adverse effects on existing transit ser- 


2. The project consisted of the provision of a bus service 

3US) to the campus of the University of Wisconsin— 

waukee along a set of bus routes serving a large portion of the 
Waukee metropolitan area. A comprehensive analysis of the 
gram, which provided integrated as well as exclusive services, 
i a high rate of ridership, major shifts of travel patterns 
he university, attraction of transit riders away from their auto- 
i i and estimated savings of 219,000 gallons of gasoline. 
ommendations are presented relating to the future of the 

US program itself, the development of transit service in other 
2s, and the conduct of future demonstration programs. 


IL TRANSPORTATION 


= Istand State Rail Plan. Rhode Island Statewide Planning 
Program (265 Melrose Street, Providence, RI 02905), Dec. 
1975, 135 pp. TRIS 128996. 

s study outlines a safe, efficient rail system to serve present 
future needs of Rhode Island. It includes details of a rail 
ght network that will service present industries and reach 
aS designated for future economic development; indicates 
va commuter rail system could be developed on the east 
west shores of Narragansett Bay; and gives details of the 
n-speed rail passenger route of the Northeast Corridor. The 
Is would be efficient rail service, reduced total energy con- 
nption in the state, relief of peak-hour passenger vehicle 
ssure on the major highways, and improvement of air qual- 
in urbanized areas. 


Observational Study of Driver Behaviour at Signalized Rail- 
road Crossings. G. J. S. Wilde, L. J. Cake, and M. B. McCarthy. 
Canadian Institute of Guided Ground Transport (Queen’s 
University, Kingston, Ontario, Canada), CIGGT Rpt. 75-16, 
Nov. 1975, 136 pp. TRIS 134300. 

5 is a study of the behavior that normally occurs when drivers 
roach railroad grade crossings. Observation of 2,344 cars and 
cks at 6 Ontario grade crossings showed that high potential for 
dent is due primarily to the great variability in vehicles, track 
figuration, and signal duration. A sequential and standardized 
ining signal (SSWS) system is suggested as being unambiguous 
hat it clearly indicates the specific course of action and re- 

es the decisional uncertainty of motorists to a minimum. Other 
nges suggested include a standardized crossing surface, emer- 
sy sirens on trains, and slight alteration in the basic SSWS 

em in proximity to train stations. 


ay in Timber Trestles: What Is the Rate of Growth? J. R. 
Williams and K. J. Norton. Railway Track and Structures. 
Vol. 72, No. 4, April 1976, pp. 26-30. Available: Simmons- 
Boardman Publishing Corporation (508 Birch Street, Bristol, 
CT 06010). TRIS 132981. 

destruction of wood, especially timber piles, by decay is 
mined. The nature of decay is defined, and the conclusion is 

- its progression is exponential rather than linear. Decay is 

1 expanding in all directions on the same mathematic basis as 
here grows when its diameter increases. From this concept, 
athematic approach is developed that makes it possible to pre- 
the percentage of reject piles that might be expected to de- 
1p in a trestle, or in all the trestles on a jine at any future time. 
4use much of the piling in the 2,300 track miles of timber 
cad trestles in the United States and Canada was driven be- 
sn 1910 and 1930, the demand for heavy annual maintenance 
snewal is predicted. 


Impacts on Communities of Abandonment of Railroad Service. 
=inal Report. S. Buchanan and others. Public Interest Econom- 
cs Center, Washington, D.C., Executive Summary of Final Repor 
1975, 43 pp.; available United States Railway Association (2100 
second Street, S.W., Washington, D.C. 20595), Report ROOY.2, 
32.50. TRIS 138081. 
problem of identifying community impacts is predominantly an 
1omic one. The discontinuance of rail service deprives a com- 


munity of an economic asset, an asset that is complementary to the 
existing stock of labor, land, capital facilities, and equipment. Trac- 
ing and measuring the consequence of this change in production 
possibilities comprise the essential problem to which the study is 
addressed. Bibliographical references are included. 


Quality of AMTRAK Rail Passenger Service Still Hampered by 
Inadequate Maintenance of Equipment. U.S. Comptroller 
General. Report to the Congress, June 8, 1976, 47 pp.; avail- 
able U.S. General Accounting Office (Distribution Section, 
Post Office Box 1020, Washington, D.C. 20013), $1.00. 
TRIS 138361, 

This report states that after 4% years of effort U.S. rail passengers 

cannot consistently expect on-time service in clean and comfortable 

cars. If the public is to be provided with acceptable service, 

AMTRAK must take more aggressive action to minimize its 

longstanding and well-publicized problems. Many of these relate 

to the repair and maintenance of passenger cars, locomotives, and 
other equipment necessary to keep trains operating. AMTRAK’s 
program to improve maintenance has been costly, ineffective, and 
slow. The General Accounting Office is making recommendations 
to help correct the deficiencies, 


Railroad Management and Planning: Vol. 2, A Bibliography With 
Abstracts—1974-1976. Gerald H. Adams. Available NTIS 
(Springfield, Virginia 22161), NTIS/PS-76/0171 (supersedes 
NTIS/PS-75-321), $25.00. TRIS 138085. 

Studies are presented of government and regional planning con- 

cerning costs, terminals, intermodal! systems, comparisons, safety, 

community relations, environmental impacts, railway abandonment, 
and high-speed systems. Other discussions include noise control, 
commuter services, demand characteristics, and transportation 
models. This updated bibliography contains 86 abstracts, all of 
which are new entries to the previous edition. (See also NTIS/ 

PS-76/0169, Railroad Freight Transportation.) 


SOILS AND GEOLOGY 


Proceedings of Roadbed Stabilization-Lime Injection Conference. 
J. R. Blacklock. Graduate Institute of Technology (Little Rock, 
Arkansas), November 1975, 306 pp.; available NTIS (Springfield, 
Virginia 22161), paper copy $9.00, microfiche $2.25. TRIS 
133298. 

These proceedings include 12 technical papers that document the 

state of knowledge and related subjects on lime-pressure-injection 

stabilization of problem railroad subsoils. The papers were prepared 
and presented at a conference by academic researchers, injection 
contractors, soil engineers, a railroad engineer, and a research 
geophysicist. The related papers are on electrochemical stabilization, 
finite element analysis of roadbeds, and nondestructive testing of 
roadbed soils. These proceedings are the first to be published on 

the subject of stabilization of railroad subsoils by lime pressure 

injection. 

Germany’s First Element Wall Installed in Stuttgart. Ground 
Engineering. Edward Wells and Sons Ltd. (143/5 Camberwell 
New Road, London SE5, England), Vol. 9, No. 2, March 
1976, pp. 14-18. TRIS 135923. 

An element wall safeguarding construction in open excavation is 

described in which excavation proceeded step by step to eight 

successive working levels, each being about 1 m below the pre- 
determined anchor horizon. Mechanical excavators made 6 to 

8-m passes between temporary berms, a precaution against the 

accidental collapse of the ground, which was excavated to a 

batter of 10 deg. As soon as was possible the exposed face re- 

ceived a 50-mm-thick mesh-reinforced gunite concrete lining. 

Then boreholes were drilled and ground anchors were inserted as 

required to lengths of 10 to 12 mm. Although the horizontal 

distance between anchors was uniformly 2.3 m, the vertical 

spacings between rows of anchors varied slightly between 1.9 

and 2.7 m in accordance with design. The precise mounting of 

the precast concrete elements, which measured 1.5 by 1.5 by 

0.2 m, was completed by the application of a close-fitting rim 
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of 100-mm-thick gunite concrete around the castings. These 
measures ensured that the subsequent stressing of the anchors 
caused no local damage to the element wall, for the jacking forces 
would be distributed, almost uniformly, through the precast 
concrete bearing plates into the gunite lining and the ground. 
Comments are made on Stuttgart’s research program, and the 
predictable advantages of the method are outlined. A warning 
comment is made regarding the measurement of deflections and 
settlements of earth-retaining structures, 


Acoustic Emission Monitoring of Earth Dam Stability. R. M. 
Koerner and A. E. Lord. International Water Power and 
Dam Construction. IPC Electrical-Electronic Press Ltd. 
(Dorset House, Stamford Street, London SE1 9LU, England), 
Vol. 28, No. 4, April 1976, pp. 45-49. TRIS 135933. 
Ina study of the possibility of sounds being emitted by deforming 
soils, acoustic emission concepts, common to the monitoring of 
nuclear pressure vessels and massive rock structures such as tunnels 
and shafts, were used in the development of techniques that require 
a transducer or accelerometer for pickup and conversion of the 
acoustic emission wave into an electric signal. This signal is then 
amplified, filtered, and recorded in such a manner as to have a 
quantifiable value. This technique requires considerable testing 
and a number of modifications to standard acoustic monitoring 
procedures. Outlined are details of eight earth dams that are being 
or have been monitored by using the acoustic emission technique. 
The studies show that earth dams that do not generate acoustic 
emissions are not deforming, those with moderate emissions are 
deforming slightly, and those that generate large amounts of 
emission are deforming to a high degree and are to be considered 
unstable. 


Underground Umbrella Protects Tunnel Drive in Unstable Sands. 
Ground Engineering. Edward Wells and Sons Ltd. (143/5 
Camberwell New Road, London SE5, England), Vol. 9, No. 2, 
March 1976, pp. 40-43. TRIS 135924. 

A patented method is described that involved installing an arch of 

horizontal bored tubes (which later formed the crown of the ex- 

cavated tunnel) to provide support for a sand stratum before an 
underground section of railway was driven in Paris. The umbrella 
arch resembles a curved grid, the bars of which comprise steel 
tubes installed just outside the tunnel’s periphery parallel to its 
axis, i.e., either horizontally or inclined to conform to the grade 
of the subsequent tunnel. Installation accuracy is essential to 
ensure that the lining of the tunnel comes into contact with the 
inner face of the tube arch after excavation and the gaps between 
lining and ground are minimized. To meet the requirements of 
the scheme, the design took into account the section of the tubes, 
the thickness, the mechanical characteristics of the steel used in 
their manufacture, and their spacing. 


TRANSPORTATION SYSTEM 


Toward More Balanced Transportation: New Intergovernmental 
Proposals. Advisory Commission on Intergovernmental Re- 
lations, 307 pp.; available Government Printing Office 
(Superintendent of Documents, Washington, D.C. 20402), 
Stock No. 052-003-00106-3, $3.75. TRIS 138340. 

Every level of government in the United States has transportation 

responsibilities, and this segment of transportation spending alone 

represents $26 billion annually in public funds. The varied re- 
sponsibility at various levels for different modes and geographic 
regions is the heart of this study. Overwhelmingly in recent years 
public transportation effort has been on highways, then on airports 
at a distant second, and then on water transportation, mass trans- 
portation, and parking. Local governments are engaged in all 

five, with most attention on mass transportation. State roles are 

most heavily concentrated on highways. The federal government 

is now attaining a balance among highway, mass transportation, 
airport, and water transport. Nine recommendations are made on 
government funding and financing of all transport modes and on 
emphasizing regional planning and programs. 


Transport Policy: A Consultation Document. Vols. 1 and 2, 
98 and 130 pp.; available Her Majesty’s Stationery Office 
(49 High Holborn, London WCIV 6HB England). TRIS 1 

This two-volume document is a review of the British governme 

transport policy. Main objectives of the policy are efficiency 

terms of resources used; priority to social welfare aspects of tr 
port; protection of the community from unwarranted impact 
environment; resource conservation, particularly energy; demc 
decision making and freedom of choice on the part of users; ag) 
surance that change be accomplished in context of full trade 

involvement; and control of public expenditure, particularly c 

finement of subsidies to areas of greatest need. This so-called 

Green Paper devotes major attention to subsidies for British ra 

and its future role. The paper includes a section comparing th 

British situation to that of the railway systems of other memb 

the European Economic Community. It is concluded that tax 

and subsidy must be considered together to achieve sensible pr 
and that transport policy must be coordinated at all levels. 


WATER TRANSPORTATION 


The Economic Impact of Waterborne Transportation on the 
Mississippi River Basin. J. W. Lambert and R. W. Houglanc 
Upper Mississippi Waterway Association (Post Office Box 
3032, Saint Paul, Minnesota 55165), July 1975, 195 pp. 
TRIS 130524, 

This report gives a history of navigation on the upper Mississip 

basin. It includes a discussion of principal commodities, comp 

modes, alternate demands on river usage, and future projectio 

affecting transportation. It demonstrates the effect of barge t 

portation on the economy of the upper Midwest. The princip: 

impact of river commerce on the upper Mississippi affects No 
and South Dakota, Minnesota, Wisconsin, lowa, northwestern | 

Illinois, and northeastern Missouri, This study brings the eco- 

nomics of waterborne commerce into sharp focus as those eco 

nomics bear on the general public. Upper Mississippi Waterwa 

Association. 


Toward a National Ocean Policy: 1976 and Beyond. Nationaf 
Science Foundation (1800 G Street, N.W., Washington, Di 
20550), 1976; available Government Printing Office (Supel 
intendent of Documents, Washington, D.C. 20402), Stock§ 
No. 038-000-00263-5, $2.60. TRIS 131528. 

The report, supported by the National Science Foundation Pre 

on Research Applied to National Needs (RANN), analyzes resi} 

of the 1973 Geneva session of the United Nations Law of the ¥ 

Conference and presents alternative treaty outcomes in the fol} 

coming Law of the Sea Negotiations. It also outlines options | 

U.S. ocean policy makers in fields such as national security, cq 

mercial navigation, marine environment, fisheries, mineral reso 

and scientific research. National Science Foundation. 


Containerization International Yearbook (1976 Edition). 
National Magazine Company (680 Garratt Lane, London 
SW17 ONP England), February 1976. TRIS 131143. 

The 1976 yearbook, published at the end of January, provides 

significantly expanded and updated reference source on conta 

erization worldwide. New sections on insurance, land-bridge 
routes, conference membership of deep-sea operators, anda 

terminal analysis are included. The register of container-carry! 
vessels has been developed to take in intermediate trade ships 
the first time, and the shortsea operator’s section additionally! 
corporates a route-by-route guide. The mass of data akin to ¢ 
tainer transportation, services, and hardware are presented in 
concise and easy-to-follow style with many illustrations. Nati 

Magazine Company. | 


THE Transportation Research Board is 
an agency of the National Research 
Council, which serves the National 
Academy of Sciences and the National 
Academy of Engineering. The Board’s 
purpose is to stimulate research con- 
cerning the nature and performance of 
transportation systems, to disseminate 
information that the research produces 
and to encourage the application of ap- 
propriate research findings. The Board's 
program is carried out by more than 
150 committees and task forces com- 
posed of more than 1,800 administra- 
tors, engineers, social scientists, and 
educators who serve without compen- 
sation. The program is supported by 
state transportation and highway de- 
partments, the U.S. Department of 
Transportation, and other organiza- 
tions interested in the development of 
transportation. 


, 


The Transportation Research Board 
operates within the Commission on 
Sociotechnical Systems of the National 
Research Council. The Council was 
organized in 1916 at the request of 
President Woodrow Wilson as an agency 
of the National Academy of Sciences 
to enable the broad community of 
scientists and engineers to associate 
their efforts with those of the Academy 
membership. Members of the Council 
are appointed by the president of the 


Academy and are drawn from academic, 


industrial, and governmental organiza- 
tions throughout the United States. 


The National Academy of Sciences was 
established by a congressional act of 
incorporation signed by President 
Abraham Lincoln on March 3, 1863, to 
further science and its use for the gen- 
eral welfare by bringing together the 
most qualified individuals to deal with 
scientific and technological problems 
of broad significance. It is a private, 
honorary organization of more than 
1,000 scientists elected on the basis of 
outstanding contributions to knowl- 
edge and is supported by private and 
public funds. Under the terms of its 
congressional charter, the Academy is 
called upon to act as an official—yet 
independent—advisor to the federal 
government in any matter of science 
and technology, although it is not a 
government agency and its activities 
are not limited to those on behalf of 
the government. 


To share in the task of furthering 
science and engineering and of advising 
the federal government, the National 
Academy of Engineering was estab- 
lished on December 5, 1964, under the 
authority of the act of incorporation 
of the National Academy of Sciences. 
Its advisory activities are closely coor- 
dinated with those of the National 
Academy of Sciences, but it is inde- 
pendent and autonomous in its orga- 
nization and election of members. 
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